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DescrIPTION and Us E 
OF A 


Portable Inſtrument, 


Vulgarly known by the Name of 


GUNTER's Quadrant. 


By which is perform'd moſt Propoſitions 
in Afronomy z as, the Altitude, Azimuth, Right 
Aſcenſion and Declination of the $11.67. alſo 
his Riſing - and Setting, and Amplitu together 
with the Hour of the Day or Nigl and other 
Concluſions exemplify'd at large. 


To which is added, 


The Uſe of NERPIAR's Pones in Mul 


tiplication, Diviſion, and Extraction of Roots; alſo 
the Nodturnal, the Ring- Dyal. and GunTE R's 
Line, in many neceſſary and delightful Conclu- 
ſions, fitted to the Underſtanding of all Capacities. 


By WILLIAM LEYBOURN. 
The Third Edition, *with the. Addition 


of the Uie of GuxT#zRr's Quadrant in taking 
the Declination of a Plain by the Help of a 
Horizontal Dial ; alſo, the Uſe of a two Foot Rule 
in the Menſuration of Timber, c. P 
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The USE of a 
Portable Inſtrument 
Known by the Name of 


GUN TER's Quadrant. 
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S E c r. I. 
the Deſcription thereof. 


HERE needs no large 
Deſcription of this Inſtru- 
ment; for all Perſons that 
Ya Arc capable of the Uſe 
thereof know, *tis but 
the fourth Part of a Circle, and divided 
in the Limb thereof into go Degrees, 
by equal Diviſions, and number'd 10, 
20, 30, 40, Cc. unto go; each Degree 
being ſubdivided into 4 Parts, above 
the Limb. There is inſerted the twelve 
Months of the Year, and diſtinguiſhed 
by capital Letters, viz. J. or January, 
| A 2 F, for 
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4 The Uſe of a portable Inſtrument, 
F. tor February, M. for March, &c. and 
each Month is ſubdivided into 5 Days, 
more or leſs, according as the Largneſs 
of the Quadrant will bear; and then 
above the Days of the Month you have, 
in the Body of the Quadrant, the Hours 
and Azimuth Lines, together with Part 
of the Ecliptick and Horizon ; alſo a 
Quadrant, Sc. as will be much more 
. obvious and intelligible to the Reader, 
| by Inſpection of the Figure thereof | 
hereunto annexed, then by many Words, 
2. And, to make the Quadrant com- 
pleat, there muſt .be added a Couple 
8 of brals Sights with ſmall Holes there- 
* in, fixed to one of the Semidiameters 
5 of the Quadrant; alſo a Thread or Silk 
faſten'd to the Center, with a Bead and 
Plumet as is uſual: And the making 
hereof is well known to the Workman, 
and ſhew'd at large by Mr. Gunter. 
What elſe is neceſſary ſhall be explain'd 
in its Uſe. 
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call d GUNTER's Quadrant. 5 
St: cr. II. 5 
"Of the Circle of Months. 


is Circle of Months is figured 

with the Letters J. F. M. A. M. 
&c. ſignifying the Months January, 
February, March, April, May, &c. each 
Month being divided unequ ally, ac- 
cording to the Number of the Days 
that are contain'd therein, as before is 
intimated. 8 ; 

1. And now to find any Day of the 
Month throughout the Year : Firſt, ſearch 


out the Month, and, from the Beginning 


thereof, account the ſmall Diviſions 


from one Month to another, each of 


them for five Days, (unleſs your Qua- 


drant be large, and the Month divided in- 


to every Day) and by this Means you ea- 
ſily find the Place (or Diviſion) of the 


Day of the Month deſired, Which will 
be much eaſier by Practice, than can 


be expreſs*'d by Words: And here note, 


that every roth Day is diftinguiſh'd by 
a longer Line then the reſt ; thus, if 
I lay the Thregg. (being fixed in the 


Center) to the -#eth Day of January, 


27A 3 *trwill 
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1 41 gr. 39 m. 
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*twill. cut. in about 21 Degrees i in. the 
Limb of the Quadrant: Now in June 
and December, when the San has his 
greateſt North and South Declination, 
the Diviſions here run cloſe, and ſo 
the Day of the Month cannot be. fo 
exactly found, but gueſs'd at, and near 
enough for moſt Ut ſes 3 but in all the 
other Months of the Year, there needs 
not the leaſt n in this Parti- 
cular. 


2. Hoviae "the Day of the Month, to 
ind out the Sun's meridian Altitude, or 
how high he will be at Noon ? 


Let the Thread be laid upon the Di- 
viſion call'd (or repreſenting) the Day 
6f the Month, and then that very De- 
gree, which the Thread cuts in the Limb 
of the Quadrant, is the Sun's meridian 
Altitudę equired; ſo the Thread, laid 
to che 22h Day of May, will cut 59 gr. 
30 m. in the Quadrant's . which 
is the Sun's Height that Da Noon; 
and if it be laid upon the- Day, 
the meridian Altitude will bo found 
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. The meridian Altitude being known, 
to find the Day of the Month, which 
is the converſe of the former, 


The Thread, being laid upon the me- 


ridian Altitude, doth allo fall upon the 
Day of the Month: So that if you have 


any one of them, you have both. So, 
if the Altitude at Noon be 39 gr. 30 
min. (as before) and the Threag hing 
ſet thereunto, it falls upon the- 
May, and the gth of July, and which of 
theſe two is the true Day, may be diſt in- 
guiſh'd by the Quarter of the Year, 
or another Day's Obſervation : For, if 
the Altitude prove greater, the Thread 


will fall on the 16th Day of May, and 


8th Day of July; or, if it prove leſſer, 
the Thread will fall on the 14th Day 


of May, and the roth of July; and thus 


the Doubt is fully determined, and by 
this we diſcover alſo what Days of the 
Year are of equal Length, which muſt 


needs follow by Conſequence, if the me- 


— 


ridian Altitudes be equal; and ſo the hh 


of September andPx 8th of March have 
the ſame meridian Altitude, and the 


fame Length, which is to be underſtood | 


in 


calld Gux Tz x's Qpadrant. 7 


1 
1 1 
. if 3 G 4 
of © 


— 


- 
n yer 077 ** — 


—̃ — 


rr 


* = 
. . . 
* 
U 


is) 


8 The U ſe of a portable Inſtrument, 
in the reſt of the Months, as they ſtand 


oppofite in their proper Circles. 


4. And here *tis to be obſerv'd, 
that this Quadrant is accommodated 
but to one Latitude, and therefore (in 
this Caſe) ſerves but for one Place, and 
ſuch which lye parallel thereunto, viz. 
Eaſt or Weſt from thence, (as, ſuppoſe 
from the metropolitan 1 fo London) 
thoſe that lye 60 or 70 Miles North 


from this Parallel, the Sun will be a |} 


Deßsæe lower, than appears by the 
Quadrant at Noon ; and the contrary, 
one Degree higher from the meridian 
Altitude, to ſuch as live 60 or 70 Miles 
South from London, or ſuch Places 


1 that lye parrallel to it; this is to be un- 


derſtood if you be regulated by the 


£02 Day of the Month upon the Qua- 


drant. 5 

g. But if you obſerve the Sun's Al- 

titude juſt at Noon (or a little before, 

and a lirele after Noon) by holding the 

Quadrant in both your Hands, turning 
your left Hand towards the Sun, ſo that 


; 'H the Beams thereof may paſs through 


the Holes of the Sights, then, the Plum- 
met hanging at Liberty, the Degrees 
cut in the Limb by the Thread, is the 
» Ls | * J " Alti- 
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Altitude deſired im any Place; and the 
ſame may be done by the Moon and 
Stars, if you look through the Sights at 
the Moon or Stars, and obſerve then what 
Degrees are cut by the Thread in the 
Limb: So upon the Day of April, 
juſt at Noon, the Sun-Beams paſſing 
through both the Sights, the Thread will 
fall upon 51 gr. 35 min. the true meri- 
dian Altitude of the Sun in the Latitude 
of London, for which Meridian moſt 
of the Quadrants are made. 
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on the Center of the Quadrant 
to the Beginning of the Sun's Declina- 
tion, doth repreſent the Equator, or 
equinoctial Circle (and is uſually made 
a Radius or Tangent) of 45 Degrees; 
but that Arch which is drawn by 23 
gr. 30 min. of Declination, and is juſt 
above the Circle of Months and Days, 
repreſent the Tropicks of Capricorn and 
ft | Cancer 


— 


| ee . . | 
Of the Hour-Lines on the Quadrant. | 
1. Bſerve that the Arch, drawn up- 4 


1 — 
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10 The Uſe of a portable Inſtrument, 
Cancer, or the Sun's greateſt Declina- 
tion both North and South ; and thoſe 
Arch-Lines, which are deſcribed upon 
the Quadrant between the Equator and 
the Tropicks, being undivided and num- 
ber'd at the Equatox, by 6, 7, 8, 9, 10, 
11, 12, and at the Tropicks by 1, 2, 
3, 4, 5, 6, 7, 8, thoſe very Lines or 
Arches are the Hour. Circles. 

2. That which is drawn from 12 
in the Equator to the Middle of June, 
. repreſents the Hour of 12 in the Sum- 
mer; and thoſe which are drawn with it 
towards the right Hand, are the Hours 
of the Day in Summer, and alſo of the 
Night in Winter : But that Arch which 
is * from 12 in the Equator to the 
Middle of December, repreſents the Hour 
of 12 in the Winter; and thoſe Arches 
with it to the left Hand, the reſt of the 
Hours of the Day in Winter, and Night 
inSummer ; and of both theſe, that which 
is drawn from 11 to 1, ſerves for 11 in 
the Forenoon and 1 in. the Afternoon; 
that which is drawn from 10 to 2, ſerves 
for 10 in the Forenoon and 2 in the Af- 
ternoon: The Reaſon is, that the ſame 
Day the Sun has the ſame Altitude 2 
Hours before Noon, as it has 2 Hours af- 

a N | ter 
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ter Noon; and the fame Reaſon is to be 
underſtood in all the reſt, which is plain 
and eaſily underſtood, as by the fol- 
lowing Propolitions will clearly ap- 
Pear. . | : | 


” 


3.. The Day of the Month, or meridian 
Altitude of the Sun, being given, to find 
the Place of the Sun in the Ecliptick. 


Let the Thread be laid to the Day of 
the Month, or to the Sun's Height at 
Noon, (for the one gives the other) ob 
- ſerve then where it croſſes the Hour of | 
12, and ſet the Bead to that Interſection; 
then move the Thread till the Bead fall 
on the Ecliptick Circle, (which is known 3 
by the Characters of the 12 Signs) and 
it will fall upop-the Sun's Place; and ſo 
if it were the ch of May, or meridian ö 
Altitude 59 gr. 30 min. lay the Thread 
as aforeſaid, and put the Bead to the 
Interſection of the Hour of 12, and then 
move the Threact till the Bead fall on 
the Ecliptick, and it will there touch up- 
on the 4th Degree of Gemini, and the ſame 
of Sagittary; alſo the 26th of Cancer 
and the 26th of Capricorn ; and which 5 
of theſe is the Place of the Sun, may 


appear 


lh! , , il . © od be SR 
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appear by the Quarter of the Year, or 
another Day s Obſervation. wh 


4. T 0 rectify the Bead for the Hour 0 f the 
Day, &c. "OY 


\ 


Knowing the Day of the Month, 
place the Thread thereon, and then, flip- 
ping the Bead to the Meridian or Hour 
of 12, for the Seaſon of the Tear, 

you are fitted to find the Hour by the 
Sun; but for the Stars, only lay the Bead 
upon the Star propoſed. And thus, the 
Bead being rectify'd, if you do but ob- 
ſerve the Altitude of the Sun, the Bead 
will fall on the Hour-Line deſired or 
- ſought, if you bring the Thread to the 
2.5 Altitude : So on the of April, having 
rectify'd the Bead for the Time, you may 
find 5 Altitude 36 gr. at the ſame time 
the Bead falls upon the Hour-Line of 3 
and 93 and then I may conclude, tis 9 
x in the Forenoon, or 3 in the Afternoon; 
2 and ſo upon the 44hof April, the Bead 
4 ng rectify'd, and the Altitude ob- 
| va oh the Bead will fall between 8 
9 mb 9.in the Equator, and berween 3 and 
.in the Tropicks ; ſo that *tis half an 
er paſt 8 in the Morning, or ha an 
our 
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Hour paſt g in the Afternoon, and here 
obſerve, if the Sun aſcends, it is be Fore- 
noon 3 but if the Sun deſcends or falls 

in Altitude, tis Afternogn,'as Reaſon it- 
ſelf will direct: So again, upon the afore= : 
ſaick kern of April, it the Sun's Altitude / 
be 40 gr. you will find the Bead at the | 
ſame. time fall half way between the ; 
Hour- Lines ꝙ and 10, or 2 and 3; where- f 


r 


2 


„fore it muſt either be half an Hour paſt 1 
egg 9 in the Morning, or half an Hour paſt 
d 2 in the Afternoon, which is moſt eaſily ; 
co diſtinguiſh'd.. And after the ſame Me- 
p thod, if upon the of November I ob- . | 


ſerve as aforeſaid, and find the Bead to 
fall half way between 8 and 9g, and 3 
and 4 in the Winter-Hour-Circles ; hence [4 


I I conclude; tis half an Hour paſt 8 in 
che Forenoon, or half an Hour paſt 3 in 
e the Afternoon, & ic de ceteris. - 
39 | 
95. The Place of the Sun in the Ecliptick 


being known, to ſind the Day of the Month. 


Lay the Thread and Bead on the Place 
of the Sun in the Ecliptick, and then 
move the Thread and Bead to the Hour 
of 12, and fo, if the Place of the Sun be 
4 gr. of Gemini, the Bead being laid to 
this Degree, and then moved to the 
B Hour 


255 


; — 
x 
* 


25 will all on the 


* 7 will fall on the 
423-h of November, and which of theſe is 
the Day of the Month requir'd, the 
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Hour of 12 in Summer, the Thread 
Day of May, .or 
the Ich of July; or, if it be moved to 
* Hour of 12 rs the Thread 


of January and the 


Quarter of the Year will determine. 
By this and the third Propofition, 
there is two Ways ſhew'd to rectify the 


Bead by the Place of the Sun, and by 


the Day of the Month; but the beſt Way 
is that by the Place of the Sun, for 


in the other ſome ſmall Difference 


may ariſe by the Leap- year. There 
is alſo a third Way by a Table of the 


Sun's Declination for each Day of the 
Year, (which Seamen are ſeldom with- 
out) and if ſo, the Bead may be ſet there- 


unto 1n the Line of Declination. 


6. To know how high the Sun will be, 


at any Hour of the Day given, EE 
out the Year. 


The Bead WI reQify'd for the 


Time, by any of the Ways aforeſaid, 


bring it to- the Hour given from the 


Hour of 12 towards the Line of Decli- 
nation 


— 
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nation, and the Degrees, cut by the 
Thread in the Quadrant or Limb there- 
of, will ſhew the Altitude of the Sun at Wi 
that Time; ſo upon the goth of March, - 
at 8 in the Morning and 4 in the Af, 
ternoon, the Sun will be found to be 
24 gr. 30min. high: Again, on the 2oth © / 
of April, the Sun being in the Beginning 
of Taurus, the Bead being rectify'd, you 
ſhall find the Altitude at Noon at London 
50 gr. 15 min. but at 11 in the Morning 
48 gr. 12 min. at 10 of the Clock but 43 
gr. 12 min. at 9 only 36 gr. at 8 of the 
Clock 27gr. 30 min. at 7\ but 18 gr. 


Declination, and has no Altitude at all; 
whence we may conclude, the Sun did 
riſe much about that Hour. And then, 
if you move the Thread again from the 
Line of Declination towards the Hour - 
of 12, you ſhall find the Sun 8 gr. 33 
min. below the Horizon at 4 in the 
Morning, and near 16 gr. at 3, and 21gr. 
51 min, at 2, and 25 gr. 40 min. at I, 


being rectify'd as aforeſaid, and brought 

to the Hour of the Night (which, as be- 

fore was intimated, are the Winter- Hours 
2. in 


2 
aa 
8 


5 


.4 


18 min. at 6 in the Morning but ggrs | 
emer} 


and 27 gr. at Midnight. For the Bead © 


in the Summer, and the Summer-Hours 
in Winter) then the Thread in the Limb 
.cuts the Degree of the Sun's Depreſſion 
for any Hour of the Night; and thus 
twill be found, that at a 11 of the Clock 
EE ro at Night, the goth of March, the Sun 
will be found at leaſt 28 gr. 30 min. be- 
low the Horizon. 


7. The Hour of ibe Night given, to 2 
the Sun's Depreſi on. | 


And here let it be obſerved, than the 
Sun is always as much below: the Hori 
ꝛ2on at any Hour of the Night, as his 

oppoſite Point is above the Horizon at 
the like Hour of the Day, and therefore 
(to make this more plain) the Bead be- 
ing ſet, if the Queſtion: be put for any 
Hour of the Night in Summer, then 
move it to the like Hour of the Day in 
the Winter- Hours: But if of any Hour 
of the Night in Winter, then move the 
Bead to the like Hour of the Day in 
Summer, and ſo the Degrees, cut by the 
Thread in the Limb of the Quadrant, 
ſhall ſhew how much the Sun is below the 
Horizon at that Time: And ſo ſuppoſe 
lit the- tith of April, at 4 of the Clock in 
8 the 
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the Morning, the Bead being ſet to his 
Place, according to the Time in the Sum- 
mer-Hours, and brought to 4 of the 
Clock in the Afternoon in the Winter- 
Hours, you will find the Thread to cut 
8 gr. and about 30 min. in the Limb ot 


ſion of the Sun at that Time. 


8. The Depreſſion of the Sun ſuppoſed, 10 
give the Hour of the Night with us, or 
the Hour of the Day to our Anti podes. 


In regard the Sun is as much above 


the Horizon. at all Hours of the Day, as 
his oppoſite Point is below the Horizon 
at the like Hours of the Night; there- 
fore, firſt ſet the Bead according to the 


Time, and then bring the Thread to. 


the Degree of the Sun's Depreſſion be- 
low the Horizon, ſo ſhall the Bead fall 
on the contrary Hour-Lines, and thereby 


ſhew the Hour of the Night in reſpect 
of the Day 


of us, which is the like H 
to our Antipodes : So the th of April, 
the Sun being then in the Beginning 
of Taurus, and, by Suppoſition, 8 gr. 
30 min. below the Horizon in the Eaſt, 
it is required to be known, What Time of 


B 3 7 


the jo. pray which is the true Depreſ- 
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| the Night it is? Firſt ſet the Bead 
according to the Day in the Summer. 
Hours, then bring the Thread to 8 gr. 
30 min. in the Limb of the S 
ſo ſhall the Bead fall among the Win- 
ter-Hours on the Line of 4 of the Clock 
in the Afternoon; wherefore to our An- 
tipodes tis 4 of the Clock in the After- 
noon, and to us 4 in the Morning. 


9. Having the Time of the Year, or the 
Place of the Sun being known, how by fi 
this Quadrant to find the Beginning of 
Day-break, and End of Twilight. - 


There is very little Difference be- 
tween this Propoſition and the former ; 
for the Day is ſaid to break when the 
Sun comes to be but 18 gr. below the 
Horizon in the Eaſt, and Twilight to 
end when the Sun is 18 gr. below the 
Horizon in the Weſt ; wherefore let the 


head be ſet for the Time, and then bring 


the Thread to 18 gr. in the Quadrant, 
ſo ſhall the Bead, falling upon the con- 
trary Hour-Lines, there ſhew the Hour Wl 
of Twilight, as before in the Operation 
of the laſt Propoſition, and ſo *twill be 
found a little more then a'Quarter after 

| 3 in 


call d GuaTer's Quadrant. 19 


3 in the 7 for Day- break upon 


3 


ad 


r. the of April; after the ſame Man- 
r. N ner upon the geth of March, Day-break 
t, will be found to be at 3 of the Clock 
n- in the Morning; and if ſo, we may 
k WF eaſily judge when 'twill be dark at 
n- Night, which is ſa id to be as much after 
r- 6, as this is before 6, and then we ma 


conclude *twill be dark at 9 of the Cloc 
at Night, it being then paſt Twilight. 


il A b HH EB 6 W c 6. tt 
SEC r. IV. 
O the Azimmth-Lines. 
5. OI that thoſe arching Lines, 
i 


which are drawn between the 
| f and the Tropicks, on that 
Si 


Hand, or neareſt to the Sights, and are 
number'd with 10, 20, 30, 40, Sr. 
in the Equinoctial, then downwards 
from the Equator to the Tropicks with 
110, 120, 130, Sc. the uttermoſt 
towards the left Hand. repreſenteth the 
Meridian; that which is number'd with 
10, the tenth Azimuth from the 5 
a ian; 


Eee 


e of the Quadrant towards the right 
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dian ; and that which is number'd with 
20, the twentieth ; and ſo of the reſt 
- Thoſe Lines, which are drawn from thei 
Equator to the left Hand, do ſhew the 
Azimuth in the Summer; and thoſe o 
ther to the right Hand, do ſhew the 
ſame in the Winter. The Uſes of them 
follow. | 


2; The Azimuth, the Sun is upon being 
known, to find the Altitude of the Sun a 
bove the Horizon. 


Firſt let the Bead be ſet for the Time, 
as before is. ſhewed, then move the 
Thread until the Bead fall on the Azi- 
muth ; ſo the Degrees, which the Thread 
cutreth in the Quadrant, ſhall ſhew we 
Altitude of the Sun at that Time: Where 
you are to obſerve, that, in regard the 
Azimuths are drawn on the right Side 

of the Quadrant, you are alſo to begin, 
to number the Degrees of the Sun's Al- 
titude, from the right Hand towards the 
left, contrary to the Directions of ſome 
former Propoſitions. Examples will 
clear this Point,., Suppoſe the Time gi-W 
ven were the ſe Sad. of Auguſt, when the 


Sun hath but 14 gr. 49 m. of North De-W 
| clination, 
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1 
vi ME lination, ſet the Bead for the Time, and 
reſt he Sun's Meridian Altitude, or Height 
the * Noon, will be found 53 gr. 17 min. 


But when he is 16 gr. from the South, 53 
gr. 10 min. when 20 gr. then about 
52 gr. 8, min. when 30 gr. then 30 gr. 
o min. when 40 gr. then 47 gr. 28 min. 


| thi 
2 

th 
em 


bo gr, then 39 gr. 35 min. when yo gr. 
hen 33 gr. 30 min. when go gr. then 
27 gr. when the Sun is in the Eaſt or 
Weſt go gr. from the Meridian, then is 
the Altitude near 19 gr. 20 min. when 
1 10 gr. then 3 gr. 20 min. and before he 
cometh to the Azimuth 120 gr. he has 
no Altitude, for the Sun having 14gr. 


and ſet at 114 gr. 34 min. Azimuth 
from the Meridian. | 


3. The Altitude of the Sun being given, to 
find on what Azimuth, or Point of the 
Compaſs, be bears from 115. 


Set the Bead in his proper Place for 


and then, obſerving the Sun's Altitude, 
lay the Thread to the Complement of 


that. Altitude, (which is but aan 
0 


hen 0 gr. then 44 gr. 12 min. When 


40 min. of North Declination will rife . 


the Day propoſed (as before directed) 


f 
2 
| 
| 
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heſe Propoſitions you may know the 

Altitude of the Sun every Hour of the 

Day, though he appears not; and what 

Part of the Heavens he is in likewiſe; 

d, then knowing what Azimuth the Sun 
eareth from us, you may find not only 
Meridian Line, but the Coaſting of a 

ountry, the Situation of a Building, 

d the Variation of the Compaſs, Sc. as 
r Example: Suppoſe ſome Day in the 
frernoon, I ſhould find, by the aforeſaid 
direction, that the Sun bears from me 
dgr. from the South towards the Weſt, 
zen, there being go gr. in each Quarter 
the Compaſs, the Weſt will appear to 
> 3Ogr. to the right Hand, the Eaſt is 

ſt 1 to the Weſt, and the Meri- 
an- 


f 


ine, or North and South, lyes in 
ze midſt between them. 


e To find the 4 Cardinal Points upon an 

N ©. borizontal Plain. | 
- WE Firſt find the Azimuth of the Sun, and 
- Wiſtantly lay your Quadrant upon the 

d lain, ſo that the Face thereof may lye 
© Wppermoſt, then hold in your Hand ſome . 
; all String with a Plummer hangin 

? jereunto, and move the Quadrant till 
c _ . 


the 


. N 


— . 
« _— 
2 r 
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| . the Suncaſteth the Shadow of the String 
through the Degree of the Limb which 
| was found for the Azimuth, and through 
the Center of the Quadrant ; then, hold 

ing the Quadrant ſtill, draw Right-Linalf 

by each Side thereof, and protract them 

ſo that they may croſs each other, and 

theſe Lines ſhall point out Eaſt, Weſt 

t North, and South, 


5, If two ſeveral. Sun-Shadows be ob 
7 . © ſerved, the one inthe Forenoon, and th 
olber in the Afternoon of ' the ſame Day 
exactly to touch with their Ends, thi 
_ Circumference of the ſame Circle deſcribl 
in a Plain, parallel to the Plain of th 
| Horizon, the Line from the Center, equal 
ty dividing the Arch ef that Circle be 
" twixt the two Shadows, will be the tru 
Meridian in that Place. 


hk. AX Fry .,y 


Ar aka SO eyHa 


t] 


This is a uſeful Theorem, and may bt 
better underſtood by Example, viz 
Take a Piece of Board or Mettle, an 
let it be ſo evenly placed, that it may 

ib lye parallel with the Plain of the Ho 
rixon; in this Plain deſcribe divers Cir 
cles from the ſame Center, and in tha 

Center raiſe, a Gnomen at Right-Angles 

: Thy 


K. 2 
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This Platform being thus order'd, let 
the Shadow of the Gnomen, or Wire, 
be obſery'd ſome time before Noon, 
till ſuch time it do exactly touch the 
Circumference of one of theſe Circles. 
Again, in the Afternoon, let the Sha- 
dow be obſerved till the End of this 


f Perpendicular touch the Circumference 
of the ſame Circle, which will exactly 
happen ſo many Hours after Noon, as 

che other before Noon; then you are 

Jiligently to obſerve theſe two Points in 

che Arch of the ſaid Circle, and divide 

chat Arch into two equal Parts by a 

Line from the Center; this very Line 

is a true meridian Line, upon which 

when the Shadow falls, you may be 

„eure *tis juſt 12 of the Clock, or juſt 
high Noon. 


6. To find the Declination of a Wall for 
the making of. a declining Dial. 


Apply one Edge of the Quadrant to 
the Wall, and at the Limb hold up a 
Thread and Plummet, ſo that the Sna-. 
dow thereof may paſs through the Cen- 
ter, then, marking what Degree of the 
Limb the Shadow of the String ſo held 

C ſhall 


IS 


be the better perform'd, the farther theſif 7 


7 os 1 \ 
_—__ 4 PEW. * 
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ſhall touch, preſently find the Degree in 
the Limb of the Sun's Azimuth at that 
time; then, if you have done right, the 
Degrees between the Degree of the Azi. 
muth of the Sun, and the Degree of the 
Shadow of the String ſo mark'd, tal 10 
be the Degree of the Declination of thei 
Wall from the true Meridian ; which, 
whether it be Eaſtward or Weſtward, 
may be known by comparing it wi 
the Sun. And note, this Propoſition may 


J 


Sun is from the Meridian. 


7. To find how much a Plain or Wal de- 
clines from the Zenithe 


Apply the Edge of the Quadrant to 
the Plain or Wall, ſo that the Center 
may be downwards, and the Limb up- 
wards ; then hold a String and Plummet, 
ſo that the Thread or String may touch 
the Center and the Limb, and number 
the Degrees between the Plain and the 
String, which will ſhew the Quantity in 
Degrees of the Plain“ J Reclination 


1 


5 


in 
lat 
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5. To find the Elevation of the Pole i in any 


be Place. 

zi - 

nel Firſt take the meridian Altitude of 
all 1 "Ye; * by Obſervation, (or otherwiſe) 


heil 
h 


d 


" 


a5 
he 


e- 


- 


And alſo the Sun's Declination (as ſhall 


We ſhew'd) which if it be Northwards, 


Pubſtract, if Southwards, add to the 


Bun's meridian Altitude, and ou have 


the Complement of the Pole's Elevation, 


Wor the equinoctial Height; which ſub- 
Aucted out of go gr. leaves the Latitude 
of the Place defir'd, which is ſo plain, it 
needs no Example. 


X MH 6 6 8: bt EI d . M8. f. u. 0 N W. 6. & e. W. . 


8 Ec r. V. 


the Ecliptick Circle or Arch. 


7 Ecliptick. is eaſily diſtin- 
uiſhed from the other Circles, 


Sand is —_— by the Arch, to which 
is annexed the dn of the 12 Signs, 
and is drawn from the. Hour-Line of 6 


in the Equator, to the other ſide of the 
Quadrant, ending in the Tropicks of 
C 2 Cancer 


4 — Labs * . ” : ed = 
dn * * r as 3 ADE. 
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Cancer and Capricorn, each Sign being 


divided unequally into 3ogr. which is 
t be reckon'd both ways from the Cha- 
racters of the 12 Signs, Aries, Taurus, 
Gemini, Cancer Leo, Virgo, Libra, Scor- 


pio, Sagittary, Capricorn, Aquary, Piſces, WY: 


which Signs do alſo anſwer to the 12 
Months; and the Thread being laid upon 
the Day of the Month, and the Bead re- 
ctify'd, or brought to the proper Me- 

ridian, or 12, as before has been exem- 


lify'd, according to the Seaſon of the 


ear, viz. to the Summer-12 in Sum- 
mer, and the Winter 12 in Winter, Sc. 
Then bring the Bead to the Ecliptick 
(ſo rectify*d) and it will fall upon the 
Sun's Place therein for that Day, re- 

gard being had to the Time of thei 

_ "ky So upon the 18th of March, the 
Sun's Place, by the falling of the Bead, 
will be about 8 gr. of Aries, and upon the 
17th of October in 4 gr. 30 m. of Scorpio. 


2. In finding the Place of the Sun in 
the Ecliptick, *tis neceſſary to know 


which Way the Sun declines from the 
Equator; for if he declines North, the 
Character belonging to his Place is a- 


bove the Ecliptick, if South, beneath 


it. Now, for as much as the Bead wy 
| al 


cal/d GUNTER's Quadrant. 29 
1 all between two Characters, you may 
ng know which it is, by a ſecond Day's 
_ 1 Obſervation; as for Example: Let 
a- the 2oth of Auguſt be ſuppos'd, the 
45, FT hread being plac'd upon the Day, 
7. bring the Bead to the Summer-Meridi- 
„an, which will. ſhew that the Sun is then 
12 in its Northern Declination (becauſe the 
on WBead very plainly ſhews the ſame) and 
e- the Thread being moved falls either 
c- WF onthe 7ch gr. of Virgo, or at 22 gr. 3 m. 
N- WS of Aries, which the Time of the Year 
je will plainly diſtinguiſh ; for Aries, Tau- 
-u, Gemini, Cancer, Leo, Virgo, are the 
Northern or Summer-Signs, and Libra, 
Scorpio, Sagittary, Capricorn, Aquary and 
Piſces, are the Southern or Winter- Signs: 
And this Propoſition will be found ex- 
e ceeding eaſy by a little Practice. 
3. If the Thread be laid upon the De- 
gree of the Sun's Place in the Ecliptick 
exactly, it will cut in the Limb of the 
uadrant, the Right Aſcenfion of the 
Sun; ſo the Sun's Place being 4 gr. of 
Gemini, the Thread laid upon this De- 
gree, will cut 62 gr. in the Limb for the 
Sun's Right Aſcenſion requir'd: But if 
the Sun has paſs'd about gogr. from Ari- 
es, or more than 3 Signs, then there muſt 


be 


j . - a. 
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be more than go gr. allow'd to the Right 
Aſcenſion : Thus, if the Degrees of * 
Sun's Place be between Aries and Cancer, : 
then his Right Aſcenſion is the very De. 
grees cut by the Thread in the Limb; 
but if the Sun's Place be between Cancer] 
and Libra, then to the firſt Dara 
ou muſt add thoſe Degrees cut by the 
hread in the Limb, counting back- 
wards from the Sights-lide ; z if between | 
Libra and Capricorn, then to 180 gr. add 
* what the Thread cuts; if between Capri- 
corn and Aries, then to 270 gr. add the 
Degrees cut by the Thread in the LOG Ws 
counting backwards again, and you 
have the Sun's true Right Aſcenſion % . 
ſired: So if the Sun be in 26 gr. of Cau- 
cer, though the Thread falls upon 62 gr. 
as before, yet the Complement thereun- 
to mult be added, viz. 28 gr. and ſul 
the Right Aſcenſion will be 118 gr. So 
upon the 18th of March, the Right Aſ- 
cenſion is but 7 gr. but upon the 5th i 
of Auguſt 145 gr. upon the. 10th of OH- 
ber 206 gr. and upon the gth of March 
360 gr. and thus the Buſineſs of Right 
Alcenfion is made as plain as poſſible 
may be to the meanclt Capacity. Uſus 


_ facit. 


And 
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And thus, having the Right Aſcenſion 
given, you may by the converſe Work 
W find the Sun's Place; for lay but the 


Thread to the Sun's true RightAſcenſion 
in the Limb, and it will croſs the Sun's. 


Place in the Ecliptick deſired. 


11 EEO ET TE ET ELETSLSY 


| . 
3 Of the Line of the Sun's Declination, 


HE Line of Declination is drawn 
from the Center to the Beginning 
of the Quadrant, and divided from the 
Beginning of Aries downwards to 23 gr. 
29 min. 
= Its Uſe is thus, rectify the Bead as be- 
fore ſhewed, and bring it to the Line 


of Declination, and you have the Sun's 


Declination for that Day: So if the 
= Sun's Place given be the 4th gr. of Ge- 
mini, the Bead firſt ſet to this Place, and 
then moved to the Line of Declination, 
will there ſhew it to be 20 gr. 59 min. 
Declination, Northerly from the Equi- 
noctial; and ſo, if you have only the 
Day of the Month given, you may pre- 

| ſently 


32 The Uſe of a portable Inſirument, 
ſently*find both the Sun's Place, and De- 
clination alſo for that Day : Thus upon 
the 17th of OFober the Sun has 13 gr. of 
Declination South. And note, that if 
the Bead fall upon the Winter-12, the 
Declination is South ; bur if upon the 
Summer-12,'tis North; and, having the 
Declination only given, you may there- 


by find the Sun's Place, and Day of the 
Month. 


ht 


W e e N N N N TFT TE K g. NN 
Of the Horizon. 


1. HE Horizon is repreſented 
| upon the Quadrant by the Arch 
drawn from the Beginning of Declina- 
tion towards the End of Frebruary, di- 
vided unequally, and number'd by 10, 
20, 30, 40, Sc. | 


r _ an ca TK. a © J * yas 


2. Having the Place of the Sun, or Day of 
the Month, to find the Amplitude of the 
Sun's Riſing and Setting. 


Let 


2 N * Y \ 
— 2. 2 — — * aw S , 


ziven, be brought to the Horizon, and 
here it ſhall ſhew the Amplitude re- 


un the 4th gr. of ini, the Bead, 


all there fall upon 35 gr. 8 min. and 
his is the Amplitude of the Sun's Riſing 


ber North, but all the other half Year, 
the Amplitude of the Sun is Southerly 
and ſo upon the gth of April, the Am- 
plitude will be found juſt 18 gr. Norther- 
ly. Underſtand the ſame Method in 
other Operations. 


3. The Day of the Month, or the Sun's 
Place given, to find the Sun's Aſcenſional 
Difference. 


Let the Bead, rectify'd for the Time, 
be brought to the Horizon, fo ſhall 


the 
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Let the Bead, rectify'd to the Time 


huired: So if the Day of the Month 
given be the t;th Day of May, and the 


eftify'd and brought to the Horizon, 


from the Eaſt, and Setting from the: 
eſt ; which Amplitude is always North: 
if the Sun be in northern Signs, but 
when he is in ſouthern Signs, then 'tis 
always Southward; that is, from the 1oth- 
of March to the 11th or 12th of Septem- 


* 
— = 
- 
: 
12 
E 


5 9 1 * 
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the Degrees, cut by the Thread in the 


Tus, or Beginning of Gemini, let the W 
Bead be rectify'd and brought to the W 


min. And ſo upon the 15th of May, 
the Aſcenſional Difference will be found BP 


and this will ſhew how long the Sun 
'riſeth before ſix in the Summer (that is, 


- wy = of * " @* 
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dadrant, ſnew the Sun's Aſcenſional 
Difference: So upon the 10th of May, 
the Sun being in the laſt Degree of Tau- 


Horizon, and then the Thread, in the 
Limb of the Quadrant, ſhall ſhew the 
Aſcenſional Difference to be 27 gr. 30 


the Sun being about 4 or 5 gr. of Gemini, i 


near 29gr. or rather 28 gr, 30 min. Sol 
upon the th of April the Aſcenſional 
Difference will be found 15gr. Now, iſ 
having this, you may thereby find the 
Time of the Riſing and Setting of the 
Sun, (which by ſome of the former 
Propoſitions may be gueſs'dat) bur more 
accurately thus; if the Aſcenſional Dif- 
ference be converted into Time, by al- 
lowing one Hour for every 15 gr. and 
4 min. of an Hour for each Degree, 


from the oth of March to the fith or va 
12th of September) and after ſix of the 
Clock in Winter : So if the Day pro- 


pos'd be the 15th of May, and the Place 
» 26 of 


pe N = * 1 #5 4+ a 
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df the Sun, and Aſcenſional Difference 
s before, viz. 28 gr. 50 min. this con- 
rerted into Time, make 1 h. and about 
55 min. and ſo long did the Sup riſe 
defore ſix, viz, at 4h. and 5 min. in the 
Morning, and conſequently ſets ſo much 
After fix; and in the Winter, ſo much 
s the Sun riſes after ſix, ſo much it 
Nets before ſix. Hence the Length of 
he Day and Night is moſt eaſily ob- 
Wain'd ; for having the ſemidiurnal Arch, 
r Time from Sun- Riſing to Noon, tis 
Put doubling thoſe Hours and Minutes, 
Ind you have the Length of the Day; 
o 7h. 55 min. doubled, is 15 h. 50 
in. for the Length gf the Day, May 


— K. 
AS 2 


emains 8 h. 10 min. for the Length of 
4 the Wen. | 


* - 
1445 
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he 15th, which ſubſtracted out of 24 h. 
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* Scr. VIII.. 
Of the Five Stars. 


= T HE Stars that were thought con 

, 5 venient (by the Author) to pull 

7 upon the Quadrant, are firſt, Ala Pega 
a Star in the Extremity of the Wing 
of the Pegaſus, in regard it wants bi 
1 min. of Time of the Beginning q 
Aries; and, becauſe tis not always to b 
ſen, four more were elected for ead 
Quarter of the Ecliptickx; an Oculi 
Tauri, or the Bulls Eye, whoſe Righ 
Aſcenſion in time is 4 h. 20 m. then a 
Cor Leonis, the Lyon's Heart, who 
Right Aſcenſion is 9h. 54 min. the nex 
of ArFurus, whoſe Right Aſcenſion | 
14h. 3 min. and the laſt of Aquila 
door the Vulture's Heart, whoſe Right 
* _ Aſcenſion is 19h. 37 min. Theſe fix 
Stars have all of them northern Decl| 
nation, and of all others ſome of theſe 
will be ſeen (if the Air be og ever) 
Night in the Year. Their Uſe follows 


VIZ, 


1. Th 
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1. The Altitude of either of theſe 
five Stars being known, to find the 
Hour of the Night. Firſt, put the Bead 
o the Star which you intend to ob- 
Werve, then take his Altitude, and by 
hat find how many Hours he is diſtant 
rom Midnight, either before or after ; 


on hen from the Right Aſcenſion of the 
tar, ſubſtract the Right Aſcenſion of 
he Sun converted into Time, and reſerve 


he Difference; for this Difference being 
added to the obſerv'd Hour of the Star 
rom the Meridian, or Midnight, ſhall 
ſhew how many Hours the Sun is gone 
rom Noon, which is the 7 of the 
Night. 
3 As for Example, May £6; 
he Sun be in 4 gr. of Gemini, and I 
ec the Bead to Ariurus, and obſerving 
his Altitude, ſhould find him to be in 
he Weſt about 52 gr. high, and the 
Bead to fall on the Hour-Line of 2 Af- 


hn crn00n, the Hour would be 11 b. 30 
min., paſt Noon, or but 10 min. ſhort 
Hof Midnight: For 62 gr. the Right Aſ- 
F enſion of the Sun converted into Time, 


akes 4 h. 8 min. which if we take out of 
14h: 3 min. the Right Aſcenſion of Arc- 
urn the Difference will be 9 h. 55 min 

D an 


3 ”* 7 


3 _ - Het] 
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and this being added to 2 Hours, the ob. 
ſerved Diſtance of Ar#urus: from thy 
Meridian, ſhews the Hour of the Night to 
be 11 h. 55 min. as aforeſaid. *1 
3. Again, to make the Buſineſs mor 
plain, ſuppoſe the gth of July, and thy 
Sun be then in 27 gr. of Cancer, 
thould ſet the Bead upon Oculus Tauri il 
and, obſerving his Altitude, ſhould fin 
him to be in the Eaſt, about 12 gr, hig 
and the Bead to fall on the Hour-Lin 
of 6 before Noon, which is 18 h. pal 
- the Meridian, the Hour of the Night 
would be found ſomewhat more tha 
15 min. paſt 2 in the Morning, which 
may be proved thus: The Right Aſcen$i 
ſion of the Sun is 119 gr. which converted; 
into Time (by allowing 15 gr. for an 
Hour, and, 4 min. for a gr.) it make 
7 h. 56 min. this ſubſt racted out of 4h 
20 m. the Right Aſcenſion of Oculus 7 au 
ri (adding the Circle, or 360 gr. that 
Subſtraction may be made) the Diffe. 
rence will be 20 gr. 24 min. and this 
being added to 18 h. (which was the 
obſerv'd Diſtance of the Star from the 
Meridian) ſhews, that the Sun (abating 
24 Hours, or the whole Circle) J 1439 
| B. 24 


J 


b. 
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24 min. paſt the Meridian, and there- 


bre 24 min. paſt 2 in the Morning. 
4. Now, if you have a Nocturnal 


pon the Backſide of the Quadrant, 
Jou need not uſe this Equation of 


tight Aſcenſion; for, knowing the 
ime of the Year, when the Star will 


WW: Souch at Midnight, you may bring 


at Time to the Hour obſerved ; then 


Will the Day of the Month, wherein 
ou made your Obſervation, point at 


e Hour of the 7 required. 
5. As in the firſt Example, where, on 


gc 1; of May, the Bead, ſet to Ar7t- 
„, fell upon the Hour-Line of 2 After- 


oon; becauſe this Star will be in the 


Wouth the 14th of Ofober, compleat at 


idnight, you may place the 14th of 


ober at the Hour of 2; ſo the 15th 
pt May will point to 11 h. 55 min. as 


efore, the Hour of the Night deſired. 

6. And in the ſecond Example, of the 
th of July, where the Bead, ſet. to the 
pul”s Eye, fell on the Hour-Line of 6 
efote Noon; becauſe the Bull's Eye will 


pe in the South the 16th of May, com- 


leat, at Midnight, you may turn the 


ch of May to the Hour of 6, and 


D 2 thereby 


next unto the Center, may be ſuppoſe 


ws. 


. 4+ fo U 
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thereby you ſhall find the gth of July, 
to point unto 2 h. 24 min. as before, 


Sr c r. . | 
Of the Quadrat. 


I; HE Quadrathath two Sides on 
| divided, and the other two Sides 


to be divided, each of them into 1008 
equal Parts; that which is next to the 
Horizonta! Line, contains the Parts oi 
Right Shadow; the other next to th 

Sights, the Parts of Contrary Shadow, 
Its Uſe follows. | 


2. Any Point being given, to find ve 
ther it be level with the Eye or not 


It you lift up the Center of the Qua 
drant, fo as the Thread with the Plum 
met may play eafily by the Side of it 
and look through the Sights to thy 
Place given, and the Thread fall upM 
on the Line AB, drawn by the Sid 


of the Quadrant (call'd the Horizontal 
| Lane) 
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Wine) then is the Place given level 

with the Eye; but if it fall within the 
faid Line on any of the Diviſions, then 
Tl it is higher; if without, it muſt needs 
be lower, than the true Level of che 
ye. 


3. To ſind any Height abe ve the Level of the 
Eye, or a Diſtance at one Obſervation. 


Look through the Sights to the Place, 
Wgoing nearer or farther from it, till the 
Thread fall on 100. Parts in the Qua- 
| drat, or 45 gr. in the Quadrant; ſo ſhall 
che Height of the Place, above the Le- 
vel of the Eye, be equal to the Diſtance J 
*twixt the Place and the Eye. Bur if 
the Thread fall on 30 Parts of Right 
Shadow, the Height is but half the Di- 
{ſtance ; if it fall on 25, it. is a Quarter 
of the Diſtance; if on 75, tis three * 
uarters of the Diſtance; for as oft as | 
the Thread falls upon the Part of Right 
Shadow, it holds this Proportion, viz. * 


a. 


5 As 100 is to the Parts upon which th 
W Thread falls: So is the Diſtance to the 
Height required. 5 


> 


' © = oy And, 
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And ſo on the contrary, 


As the Parts cut by the Thread are uf 
100: So is the Height to the Diſtance. 


"Wl x 4 * 8 Js — 
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4. But when the Thread ſhall fall up 
on the Parts of Contrary Shadow, if vl 
fall on 50 Parts, the Height! is double 
the Diſtance; if on 23, *tis four Time 
as much as the Diſtance : For as often 
as the Thread falleth on the Parts of 
Contrary Shadow, the Proportion is, 


As the Parts cut by the Thread are if 
100: So is the Diſtance unto the Height. 


And the contrary, 


As 100 is unto the Parts cut by ths 
Thread: So is the Height” unte the Dj 
fance. 


And what is here ſaid of Height ** 
Diſtance, the ſame may be underſtood 
of Height and Shadow. 


1 To find a Height or Diſtance at tw 
ObJervations. 


—— +4 4 


Suppoſe 


3 
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Suppoſe the Place, which is to be 


W meaſured, could not otherwiſe be ap- 


proached, and yet it were required to 
find the Height and Diſtance ; firſt, 
make choice of a Station where the 


| : Thread may fall on 100 Parts in the 


f it 


uadrat, and 45 gr. in the Quadrant; 
then ſhall the Diſtance from the Object 


be equal to its Altitude. But if I go 


farther, in a direct Line with the former 


W Diſtance, and make choice of a ſecond 
Station, where the Thread may fall on 


30 Parts of Right Shadow, then ſhall 


the Diſtance, from the Object to my 
Station, be double the Height of the 


Object: Wherefore,if I meaſure the Dif- 
ference between the two Stations, it will . 
be equal both to the firſt Diſtance, and 
the Altitude of the Object. But if I 


W cannot make choice of ſuch Statiens, 


then I take ſuch as I may; as ſuppoſe 
one, where the Thread falls upon 50 
Parts of Right Shadow, and the ſecond 
upon 40, and ſuppo the Altitude of the 
Object 100, Sc. the Proportion holds, 


As 50 Parts ar# unto 100, the Side of 


de Quadrat: So is 100, the ſuppoſed 


Height, unto 200, the Diſtance. - © © 
| And, 


% 
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Wh r 


A 40 Parts, at the ſecond Station, an 
= unto 100: So is 100, the ſuppoſed Height i 
unto 250, the Diſtance defired, 5 


Wherefore the Difference, between 
the two laſt Stations, ſhould ſeem to be 
50; and then, if, in the Meaſuring of iti 
I find it to be either more or leſs, the 
Proportion holds, as from the ſuppoledii 
Difference to the meaſured Difference; 
ſo from Height to Height, and fron 
Diſtance to Diſtance: As if the Dif 
ference between the two laſt Stations, be 
ing meaſured, were found to be. 30% 
then ſay, by the Rule of Proportion 
or the Golden Rule, 1 


A 50, the ſuppoſed Difference, is uni | 
30, the true: So is 100, the ſuppoſei 
Height, unto 60, the true Altitude. 


And, 


| As 200, the ſuppoſed Diſtance, is un 
* 0. 120, the true: So is 150, at the fe-. 
cond Station, unto 250, the Diſtance re- 


uired. 
2 = 6. If 
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6. If ſtanding upon a known Alti- 
Wade, and you would thereby know the 
Diſtance, work as you did before; on- 


50 1 that which was then the Parts of 


Right Shadow, mult now be the Parts 


en 
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1 


uſt now be the Parts of Right Shadow. 


ECT. 


Nocturnal, which is uſually tui 
Quadrant. 


. IT s an Inſtrument fitted chiefly to 
bh know the Hour of the Night by 
che Stars: It conſiſts of two Parts, the 
Fixed and the Moveable. The fixed Part, 
being the outermoſt Circle, is divided in- 


WT to 24 Parts, repreſenting the Hours of the 
Night; of which ſo many as are neceſ- 


W lacy are inſerted, which are from 4 in 
We the Afternoon till 8 in the Morning: 
we Each Hour is divided into Halves, 


Quarters, and Half-Quarters, and far- 


ther, 
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f Contrary Shadow; and that which 
as then the Parts of Contrary Shadow, 
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upon the Backſide of Gurter's 
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46 De U ſe of a portable Inſtrument, 


Back of ſome other Inſtrument, or it 


Conſtellations of thoſe Stars that are 


have added a Scale of Declinations, 


#4 "= * 


— 


ther, according as the Inſtrument will 
bear. This Part muſt be fixed on the 


may be uſed by itſelf. 
2. The other Part is moveable on 
its Center; the outward Circle next the 
Edge is divided into 365 Parts, repre- WW 
ſenting the Days of the Year; and 
theſe are divided into Months, which are WS! 
diſtinguiſhed by Diviſions and Figures, 
to know every Day, as is uſual, and the 
Name to each Month. Within this 
moveable Place, there is inſerted five 


next the North Pole; and in ſome a 
Star of the firſt Magnitude, called Hir- WW 
cus; all which (without incumbring the WS 
Nocturnal with more) are ſufficient for 
this Uſe. There is likewiſe a Thread 
to be added, lying on the Diameter 
from 12 to 12, which ſerves for a Me- 
ridian z to which thoſe that pleaſe may 


and a Circle divided into 360 gr. for 
finding the-Right Aſcenſion, and De- 
clination of theſe Stars ; but that Work 
may be done with eaſe many other Ways, 
and is uſually omitted in the Inſtru-— 


ment. 
2. The 


. IDS WO - 
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2. The Uſe of this Inſtrument is thus: 
Firſt, learn to know the Stars, Which 
are uſually placed upon this Inſtrument, 
hich is very eaſy from the bare Inſpe- 
b ion of the Nocturnal itſelf, and they 
re moſt eaſily known in the Heavens: 
If you turn yourſelf to the North, and 
here obſerve the ſeven great bright 
Stars, in the greater Bear, called by 
oft People Charles's Wayne, thoſe four 
n a ſquare Form are in the Body of the 
gear, the three other are in the Bear's 
ail: Having found theſe, take no- 
ice that the two Stars in the Square, 
Warthermoſt from the Tail of the Bear, 
Wo in a ſtreight Line point to another 
Star almoſt as big as they are (which 
in the Tip of the litile Bear's Tail) 
and called the Polar Star, or North 
Star, and very near, tho' not exactly, in 
he Pole. Theſe being known, the 
eſt will be eaſily found out, by bare 
nſpection of the Inſtrument. 
3, The Stars being known, now for 
he more certainFinding of the Hour 
of the Night, it will be neceſſary to find 
| Meridian, which is a Line, or Arch, 
onceived to be drawn through or near 
he North Star, and ſo right over your 
Head 3 
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48 The Uſe of a portable Inſtrument, 
Head; and round about by the South, 
juſt under your Feet, until it meet in 
the North Star again; or, to ſpake 
more properly, it is a Circle that paſſe 
through the North and South Pole, 
and the Zenith and Nadir of the Place 
and divideth the Firmament int 
the Eaſt and Weſt Hemiſpheres: And 
to find this Meridian, I have already 
ſhewn-in the Uſe of the Quadrant. One 
good Way may be, in ſome Garden, o 
private Place, where you may clearly 
ſee the Stars, both above and beloy 
the Pole, to pitch exactly upright, and 
at ſome Diſtance, two Poles of a good 
length; but this muſt be done juſt a 
Noon, fo that the Shadow, made /by 
the Sun at that Time) of them both, 
may be in a direct Line, which is 
true Meridian. This being premiſed : 
4. If at any Time of the Night you 
would find the Hour by the Nocturnal, em 
ſtand by the Southermoſt of your Poles, 
(before ſet up) bring it in a Right Line 
with the other, ſo that the Pole by you 
hide the other from your Eye; 
ther ſee what Stars are hid from you fe 
Eye by theſe two Poles, either above or 
below the Polar or North Roo, which 


SS = 
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are 
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re then upon the Meridian: Then 
oming to your Nocturnal by the Help 
t your Thread, bring the moveable 
art thereof into the ſame Poſition as 
ou find the Stars in the Firmament, 
ting thoſe upon the Meridian under 
he Thread, that you find to be hid 
rom your Eye by the two Poles: 
hen find, in the moveable Part, the 
Day of the Month of your Obſervation, 
nd juſt againſt it, on the fixed Part, 
ou ſhall find the Hour of the Night. 

5. But as it would be a moſt certain 


Way to have a Meridian for a while ta 


xerciſe, until you 'are well acquainted 
vith the Operation and Performance; 


et you may come very near to the 


atter (and near enough for common 
ſe) without a Meridian, thus: When 
you know the Polar Star, place 
your Body directly upon the Star, and 
magining a Line drawn from the Zo- 
ith, or Point directly over your Head, 
rough the ſaid Star, and ſo directly 
down to the Earth, obſerve what Stars, 
of thoſe that are on your Plate, either 
dver or under the Pole Star, are upon 
hat ſuppoſed Line which is your Meri- 
dian ; then, coming to your Nocturnal, 
0 place 
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30 The Uſe of a portable Infirumen, 
pace the moveable Part in the ſang 
oſture, and juſt againſt the Day ff 


Ine 


the Month, on the moveable Part, 
the Hour of the Night. 
6. An Example or two will mak 
all plain. . 
Suppoſe, upon the firſt of Ae = 
in the Year 1731, finding, by eithe 
of the former Ways, that the two Star 
of Charles's Wayne, that. are farthellif 
from the Tail of the Bear (which, as 
ſaid before, point directly to the Polar 
Star) are on the Meridian below thy 
Pole; then, coming to my Nocturnal, 
bring thoſe Stars under my Thread be 
low the Pole, and then, looking for the 
Day of the Month Auguſt i ſt, I find tha 
tis almoſt half an Hour paſt one 
Clock in the Morning. And the ſame 
Night finding that Star in the Noſe off 
the great Bear, to be on the Meridian 
below the Pole, I place this under my 
String in my Nocturnal, and ſeek the 
Day of the Month, and againſt i it I indi 
it to be half an Hour paſt io at Night: 
And ſo upon July the 1/}, finding the 
Star Hircus (a Star of the firſt Magni: 
rude) to be on the Meridian below L 
El, I bring my moveable Part to it 


prope 


— 
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oper Place, (as before directed) and ö 


5 nd it to be half an Hour paſt nine a 
Flock at Night; et /ic de ceteris. Uſus 


onptus facit. 
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Vewing the Uſe of Gunter's Qua- 
| drant, in taking the Dechina- 
tion of a Plane, by help of a 

Horizontal Dial. | 


N the back Side of the Quadrant, 
you may draw a Circle, and di- 
Wide it into four go gr. or 360 gr. Draw 
o Diameters, and to one of them 
Write Axis of the Plane, and the other 
ill cut it at the Right Angles in the 
enter; to the Ends of theſe Diame- 
ers, put four Capital Letters, E, W, 
N, S, to ſignify Eaſt, Weſt, North, 
Pouth: On the Center of this Circle, 
et there be a ſmall! Pin, about two 
Lenths of an Inch long, on which a 
lorizontal Dial is to move; then, ha- 
ing fixt your Quadrant-Edge to the 

E 2 Plane, 
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Plane, whoſe Declination you ar 
ſeeking, you muſt be very careful tha 
it be horizontal, on which ſet youll 
Horizontal Dial, (made for the ſan 
Latitude) and on the Meridian-Line of 
of the Dial, let there be a ſmall Tootiff 
to point at the Degree of the Circle, off 
due back Side of your Quadrant. The 
Things being thus prepared, by youll 

uadrant find the true Hour of th 
Day, to which Time ſet the Horizo 
tal Dial, that now moves upon the Cen 
ter of the Circle, on the back of you 

uadrant; and at the ſame Time wil 
the Tooth or Index, that iſſueth fron 
the Meridian Line of your Dial, cut th 
Circle in Degrees of the Planes Declinai 
tion. This is a very plain and familier 
Method, of finding the Declination of: 
Plane, and much eaſier than that found 
by the Sun's Azimuth, till you be wel 
acquainted with Sphericks. 

Here may ſeem ſome Difficulty to 
the young Tyro, in finding the Hour 
of the Day, if he has not got an Aſtro- 
nomial Quadrant, and well skill'd in 
Sphericks: But this Obſtacle is ſoon re. 
moved by Help of an Univerſal Ring: 
Dial, ſuch as 1s deſcribed in this Ap- 
| pendix; 
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endix; but then 1 advife it may be 
bout nine Inches Diameter, for that 
me beſt Size for this Purpoſe; for 
fit is any leſs, the Hours will be too 
Moll, to diſtinguiſh the Time to that 
ractneſs, as is here required; and if 
She Diameter of the Dial be more, there 
ill be too great a Penumbra attending 
he Ray of Light, that is caſt upon the 
quinoctial; therefore a Dial about 
ine Inches Diameter, ſeems to be the 
deſt for this Purpoſe. 


i | eee eee eee EUATTRES CONSE: 
1 Sz cr. XII. 
We Deſcription of the Univerſal 


Ring-Dial, which ſheweth the 


Hour of the Day in any Part of 
the LY and the Latitude 
alſo. 


* * Inſtrument is generally 
known, and very uleful for 
moſt Perſons, and a Pocket Compani- 
on. It is projected: out of two. great 
3 Cir-- 


Et 
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Circles of the Sphere; alſo an Axis, 
and a little Ring to hang it by; and the 
Making thereof is well known to the 
Workman. 2. The greater Circle 
is the grand Meridian, one Quadrant, 
or Quarter thereof, is divided into nine-W 
ty Degrees, to ſet it to the Latitude of 
the Place wherever you are. On thei 
other Side of the Meridian is a Quadrant 
of Altitude, to take the Height of the 
Sun, thereby to find the Latitude of the 
Place. | 

The leſſer of theſe two Circle 
(though both repreſent great Circles 
of the Sphere) is the Equinoctial, 
divided into. 24 equal Parts, or Hours, 
with their Halves and Quarters, which! 
are numbred but from three in the 
Morning, to Nine at night; the reſt 
of the Hours are left out, being ſeldom 
ar never uled. _ 

3. The Diameter, or broad Plate, 
hath a flit in the Middle, and upon 
one Side are the Months and Days of 
the Year, graduated to every fifth Day; 
on the other Side is the Sun's Decli- 
nation, from the Equinoctial to every 
fifth Day, which is to be uſed with the 

Qua- 


Uſe of the Ring-Dial. 55 
Duadrant of Altitude, - to find the La- 


Wcude of the Place. The little Ring 


made to ſlide along the Quadrant, 
rich a ſmall Tooth, to ſet it to the 
atitude : And the Uſe of this Portable 


Ind General Inſtrument is as fol- 


Joweth. 
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—: DME RH iy 
SecT. XIII. 


The Uſe of the Ring-Dial in ſeve. 
ral Examples; firſt to find the 
Latitude, and ſecondly the Hou 
of the Day in any Place through- 
out the habitable World; and 
therefore an excellent Companion 
for all Travellers, Gentlemen 
or others, of what Degree or 
Quality ſoever : Iis fit they ſpouli 
accommodate themſelves with 
both this, and the Quadrant; 
the one being General, the other 
Particular; and the one ſupplies 
the Defetts of the other. 


1. For the Elevation of the Pole, or th: 
Latitude of the Place. 


= 
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IRS J, ſet the Hole in the moving 
Piece, (or Bride, ſo called by 
ſome) to the Day of the Month, then Wh; 
turn the other Side, and right againſt , 
the Hole is the Sun's Declination oe 
that 
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that Day. The ſame Day take the 


Height at Noon every Day) and may 
be performed by this Inſtrument, thus: 
Put a Pin into the Hole, which you 
Whall find in the greateſt Cirele ; then 
move the Tooth to the beginning of 
the Degrees in the leſſer Quadrant, 
and turn the Pin next to the Sun, and 


(which muſt be taken juſt at Noon, as 
Naforeſaid.) 

2. If the Time of your Obſervation 
be from the 10th of March, to the 
1 3th of September, you muſt ſubſtract 
the Declination out of the Meridian 
Altitude of the Sun; but from the 
13th of September, to the 1oth of 
March, add, and the Sum, or Differ- 
ence ſhall be the Complement of the 
Latitude, or Equinoctial Height, which 
being ſubducted out of go gr. leaves 
the Latitude of the Place. 


EXT AMPLE I. 


1. Suppoſe the Latitude was un- 
known, and upon the 11th Day of 
June; you deſire to find it then, by 

| the 


w -: yr rw HY UY 


WSun's Meridian Altitude, (which is his 


that Degree which is cut by the Sha- 
dow of the Pin, is the Sun's Altitude, 
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the former Rule, find the Sun's De. 
clination for that Day, which will be 
23 gr. and 29 min. (or the Sun's great. 
eſt Northern Declination; then take 
the Sun's Altitude, juſt at 12 of the il 
Clock, which at, and near London, will 
be found 61 gr. 57 m. then ſubſtract the 
Sun's Declination, 23 gr. 29 m. out of 
61 gr. 57 m. and the Remainder will 
be 38 gr. 28 min. the Complement of 
the Latitude or Equinoctial Height, 
which ſubducted from go gr. leaves 31 
gr. 32 m. for the Latitude of London. 


ExAmMPLE II. Y 

2. As the former Directions ſhew how. 

to obſerve the Latitude, the longeſt 

Day in the Year, when the Sun has his 

greateſt Northern Declination ; ſo here 

admit, that on the roth of December, 

when the Sun's greateſt Southern Decli- 

nation is alſo 23 gr. 29 min. And the 

| Meridian Altitude, but 14 gr. 59 m. add 

theſe two Numbers together, and they 

make 38 gr. 28 m. which deducted from 

| 90 gr. leaves the Latitude as before. 
| 2. To find the Hour of the Day. You 

muſt fer the Tooth or Index, to the 


Height of the Pole, or Latitude N 
the 


” 


| > 
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late to the Day of the Month; then 
Wdraw out the Equinoctial, or leſſer Cir- 
ele, and as near as you can guels at the 
Hour, and turn the Hole to it; then 
[ Wold the Inſtrument by the little Ring, 

Wand move it till the Sun ſhine through 
he Hole, upon the middle Line in the 
WE quinottial, and that is the true Hour 
f the Day defired; and the Meridian, 
Ws it han 5 lies in the Meridian of 
i» Wor truly North and South. 
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Ve Uſe of Gunter's Line in nes- 
uring Board and RPA, 


Dmit a Board * 10 * broad, 
and 20 Foot long, 1 demand 
the Content. 

Set one Foot of the Compaſſes in 12, 
nd extend the other to 10; then ſet 
pne Foot in 20, and extend the other 
back- 


» Place, and ſlide the Hole in the 
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and extend the other backwards, and 


quired. 
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backwards, and it will fall in 16 Foot 
and a half, which is the Content of the 
Board required. 

2. Admit a Board be 15 i break 
and 27 Foot long, 1 demand the Con. 
tent... 

Set one Foot in 12, and extend the | 
other to 153 then ſet one Foot in 27, 
and extend the other forwards, and it Þ 
will fall in 34 Foot which is the Content 
requir'd. 

3. Admit a Beard to be 7 Tuches and q 
half broad, and e Foot long, 1 demand 
the Content. 

Set one Foot in 12, and 3 the 
other to 7: ; then ſet one Foot in 29, 


it will fall in 18 Foot, the Content re- 


4. Admit a Board to be 27 Inches broad Mai 
2 9 Foot and a half long, I demand id Her 
Content. rv 
Set one Foot in 12, and extend the F 
other to 27; then ſet one Foot in 93 
and extend the other forwards, and it Mc 
will fall in 21 and a Quarter, which Mt # 
is the Content deſired. 
5. Admit a Piece of Timber to be 1 


Inches Muare, and 20 Foot long, I deſin 
10 
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2 know how many ſquare Feet there is 
ontained in this Piece of Timber. 

Set one Foot in 12, and extend the 
ther to 8, then ſet one Foot in 20, 
ind extend that Diſtance twice back- 
ard, and it will fall in 8 Foot 3 Quar- 
ers, which is the true Content required. 
6. Admit a Piece of Timber to be 9 In- 
hes and < Square, and 27 Foot long, I de- 
mand the Content. 

Set one Foot in 12, and extend the 
ther to 9 2, then ſet one Foot in 27, and 
xtend that Diſtance twice backward, 
and it will be in 17 Foot, the true Con- 
Ment required. 
7. Admit a Piece of Timber to be 18 In. I 
cher ſquare, and 9 Foot long, I demand is 
the Content, 
Set on Foot of the Compaſſes in 12, 
and extend the other to 18, then ſet 
one Foot in 9, and extend that Diſtance 
twice forward, and it will fall in 20 
Foot and 2, the Content deſired. 

8. Admit a Piece of Timber to be 22 In- 
ches ſquare, and 35 Foot long, I demand 
the Content. | 

Set one Foot in 12, and extend the 
other to 22, then ſet one Foot in 35, 
and extend that Diſtance of the Com. 
0 F pal. 


le 
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Breadth to 12, the ſame will reach 
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paſſes twice forward, and it will fall i 
118 Foot, which is the Content re. 
quired. 

9. Admit 1 have the Breadth of 1 
Board in Inches, to find how much in 
Length will make a Foot ſuperficial. 
Extend the Compaſſes from th 


from 12 to the Content forward, if thſf 
Breadth be leſs then 12, and backwarlſ 11 
the contrary. 
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Arenen the Uſe of the Carpenten 
Two-Foot-Rule, in the = | 
tion of Board and Timber, &c. 


E C AUSE croſs Multiplication if "0 | 
B better underſtood, and — 
1 by the common Arrtificers | 

Decimal Arithmetick, I ſhall here 
ſubjoin a Table with Directions, for 
inſtructin I unacquainted with it, 


which is 


4 


Croſs 
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Croſs Multiplication- Table. 


actors Feet | Inches | Parts . — 
Feet | Feet | Inches | Parts Seconds 
; | by 12 | by 12 | by 12 
Winches Inches | Parts Seconds Thirds 
| by 12 | by 12 | by 12 | by 12 
OE Parts | Parts Seconds Thirds Fourths 

| EO by 12 | by 12 


Fcond- ]Seconds Thirds Fourths 'Fifths 
"y by 12 | by 12 by 12 | by 12 | 


Explanation. 


. 1. Feet multiplied by Feet produce 
cet. 5 

2. Feet by Inches produce Inches, 

vhich divided by 12 give Feet. 

= 3. Feet multiplied by Parts of an 

Inch, and divided by 12, are Inches. 

4. Inches multiplied by Feet, and 

divided by 12, are Feet, 

5. Inches multiplied by Inches, and 
. Product divided by 12, give In- 
ches. 

6. Inches multiplied by Parts pro- 
duce Seconds, oe a Quantity leſs =_ 

2 the 


— 
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the Part of an Inch) which divided b 
12 give Parts of an Inch. I 
7. Parts of an Inch multiplied b 
Feet, and divided by 12, give Inches, | 
8. Parts of an Inch, multiplied bi 
Inches, and divided by 12, gives in th 
uotient Parts of an Inch, and ſo on 
as the Table expreſſeth, to Second 
Which are a Quantity 12 Times leh 
than the Parts of an Inch; as for Ex 
ample: Let it be required to | 
1. FP. | 
Multiply 5 3 6 
By 2 4 
Operation, 


F. P. 
10 


J. 
O 
6 
I 
8 
I 
O 
2 
2 


322 
Product. 12 6 9 9 
Note. In adding the ſeveral Parts to- 


gether, you muſt carry 12 in all the 
Denominations. Exam 


G 00000 


es 
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Example 2. Multiply me 7 Feet, 8 
Inches, by 9 Inches, and 3 Parts. 


Operation. 


uultiply me 
1 By 


Product. 


Product. 5 10 


NS 2 


O II. 


P 


Example 3. 


P. 


5 
O 4 
O 


0 
3 


63 
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Exam, 4. e aodecimd 


R 
Multiply meg 10 3 9 


7 By 8 11 9 6 
4 11 1 10 6 | 
9 9 
283 
78 10 6 © 
Product. 88 6 9 1 2 7 5 


Note. You muſt begin with this Ex. 
ample at the right Hand, and carry 
the 12, as you do the tens in common] 


Multiplication, and ſay 6 Times 9 is 


54, that is 6 and carry 4 Twelves; 
then 6 times 3 is 18, and 4 I carried s 
22, that is ten above 12, and carry 
1 Twelve; then 8 times 10 is 80, and 


1 I carry*d is 81, that is 1 and carry 6 


Twelves; then 6 times 9 is 54, and ; 


I carry*d is 59, that 1s 4 Feet and 11 


Inches to ſet down, as you ſee in the 
Example: Then you muſt go on juſt Þ 
thus with every one of the other Mul- 


tipliers, which done, you muſt add the 


four ſeveral Products together, by carry- Þ 


ing the 12, and then I find the Product to 
be 88 Feet, 6 Inches, 9 Parts (to 3 of an 
Inch) 1 Second, a Thirds, 7 Fourths, = 
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6 Fifths, which is t he exact Product of 
. 
42 
Multiply by 8 11 9 6 
The like is to be obſerv'd of any other 
Feet and Inches whatſoever. 
Being thus prepared with Duodeci- 
mal Arithmetick, commonly called 
Croſs Multiplication, you muſt in the 
next Place underſtand the Artificers 


common Two-Foot-Rule, which I thus 


& deſcribe. This Rule is made of dry 
S Boxwood, two Foot long, with a 
ſtrong Braſs-Joint, to fold up to a 
Foot, for the Conveniency of the 
Pocket, on which there is a Line of 
Inches, numbred from one End to the 
other with Figures, 1, 2, 3, 4, Sc. 
to 24; and each Inch is divided into 8 


equal Parts, or half Quarters of an 


Inch; under this Line of Inches is 
placed the Line of Board-Meaſure, 
with the Table at the End, which is to 
ſhew how much in Length and Breadth 
will make a ſuperficial Foot ; and this 
Line is thus made, viz. As the Length 
or Breadth of the Board is to 1; ſo is 
144 to the other; that is, If a Board be 8 
Inches broad, how much in Length will 
make a Foot of that Board ? Opera- 
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Operation. 5 
As 8: 1: 144: 18. So 18 Inches in 


Length, and 8 in Breadth, is juſt one 


Foot of Board. So likewiſe, if the 
Breadth of a Board be 6 Inches, the 
Length to make a Foot; muſt be 24 


Inches, or 2 Foot, and if the BreadthÞ 
of the Board be 7 Inches, the Length 
of that, to make a Foot, muſt be 1 Foot, 
8 Inches, and 6 Tenths of an Inch; 
but if the Breadth be only 5 Inches, 
then the Length of the Board, to make 


a Foot, muſt be 2 Feet, 4 Inches, and8 
Tenths of an Inch : As this Table, which 


is on one End of the Rule, more fully 


ſheweth. 
A Table of Board. Meaſure. 


"Inches \:]2]3[4[5|6[7]8 
Feet [7216 43 [22 TT 1 


— 
Inches oj 0[oT 014.80 18.6] 6 | 


But when the Breadth of the Board 


exceeds the Table at the End of the 
Rule, then find it along the Side, and, 
right _— the Inches of the Breadth, 
you wul find, in the Line of the Board- 

Fe Meaſure, 


. 
1 — th — at _— _—_—. n — Aa unßg ee , oo 


* 
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Meaſure, the Inches in Length of that 
Board, that will make a Foot; as, 
Suppoſe the Breadth of the Board be 
10 Inches, what Length will make a 
Foot? Look for 10 Inch. in the Line 
of Inches, and right againſt, it in the 
Board Meaſure Line, you will find 14 
Inches, and 4 Tenths of an Inch, and 
ſo much in Length will make a Foot, 
Thus have I given you, the full Ex- 
planation of l 4 Line of Board-Mea- 
jure, and now I ſhall ſhew you its Uſe; 
how expeditiouſly. to meaſure any 
Board, which is perform'd thus: Take 
the Rule in your Hand, and meaſure 
the Breadth of this Board, which I 
will here ſuppoſe to be 11 Inches, then 
look on your Board. Line, and ſee how 
much in Length, and that Breadth, 
will require to make a Foot, which 
you will find there to be 13 Inches, and 
one Tenth Part of an Inch. Lay your 
Finger at 13 Inches, and begin at the 
End of the Board, and meaſure along 
the Side, till you come to the other 
End; then, as often as you find 13.1 
Inches, in the Length of the Board, 
lo many Feet of Board is contained 


therein, 
Exams 


* 
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Example 2. Suppoſe you meaſure 
with the Two-Foot-Rule, and find the 
Breadth of a Board, Sc. to be 23 In- 
ches, and look upon the Board-Mea- 
ſure Line, and find the Breadth of that 
Board that will make a Foot, which 
is 6+ Inches; here hold your Finger, or 
mark it with Chalk; then begin at the 
End, and meaſure along the Board, 
and as often as you find 6: in the 
Length, ſo many Feet doth that Board 
contain. 

If your Board to be meaſured be 
more than 24 Inches broad, ſo that you 
cannot ſee upon the Line of Board- 
Meaſure, how many Inches in Length 

oes to make a Foot of that Breadth; 


ſay, in this Caſe, you muſt have re- 


courſe to the Proportion, made uſe 
of in making the Line above given, 
and then proceed to meaſure the 
Board as before. Example: There is a 
Table, whoſe Breadth is 27 Inches, 
and Length 7 Foot, how many Feet 

of Board doth it contain? 
Firſt find how much of that Breadth 

will make a Foot, thus, 
As 27: 12:: 12: 5.33, Or, as 27: 
I:: 144: 5.33. Here you fee, that 
of 25 5.33 


—_ Aa a io &©® ___—c c ww 
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| thoſe again divided (where the 
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5.33 Inches in Breadth, and 27 in 
Length is a Foot. Mark your Rule 
with Chalk at 5.33, and meaſure alo 
the Side of the Table, and you will 
find it to contain 15 Feet, and almoſt 
three Quarters of a Foot. 

The common Artificers Rule is now 
muck improved, by adding a Slider 
in one of the Legs, which, if they do 
but take the Pains to underſtand, 
will much facilitate the Work of Mea- 


ſuring Superficies and Solids ; and, for 
the ſake of thoſe that are unacquainted 


with it, I ſhall here give them, to un- 


derſtand, that the Lines, upon thoſe 
Sliding: Rules, were the Invention of 
Mr. Edmund Gunter, and ſo are known, 
by the Name of the Line of Numbers, 
or Gunter's Line, being at firſt deduced 
from the Logarithms, which are com- 
poſed of a ſingle and double Radius, 
to ſlide by each other. The Radius is 


Divided into nine unequal Parts, in a 


Geometrical Proportion, and figured, 


I, 2, 3, 4s 5» 6, 7, 8, 9, 10, called 
Primes. 


Theſe Diviſions are again divided 
into 10 like Parts, called Tenths, and 
firft 
Di- 
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Diviſions are large) into five like Part? 
called Centiſms. And the Figure, at 
the beginning of the Rule, towards the 
left Hand, may be either . 1, 1, 10, 100, 
or 1000, then will the ſame Figure, in 
the Middle of the Rule, (when a dou- 
ble Radius) be 1, 10, 100, 1000, or 
10000, and at the End, to the right 
Hand, 10, 100, 1000, 10000, ot 
100000, encrealing in a tenfold Pro. 
portion; which, being well underſtood, 
will give you the full Numeration 
upon the Rule. The next thing to be 
known is, how to multiply upon the 
Rule, which is thus perform'd : Set 
1 upon the Slider to the Multipli-W 
cand upon the Stock, and againſt the 
Multiplier upon the Slider, is the Pro- 
duct upon the Stock. Or, you may 
take 1 upon the Stock, and the Mul. 
tiplicand upon the Slider, and it wil i 
produce the ſame Thing. 
Example. Let it be required to 
multiply 2 Feet, and a Quarter, by 
5 Feet and a Half. | 


5 Operation. 
Set 1 upon the Slider to 5.5 upol 


the Stock, (or to 2.25, it matten 
: nol 
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ot which) and againſt 2.25 on the 
ider, 1$12.375, that is, 12 Feet and a 
Quarter, and half a Quarter of a Foot. 


Other Examples; | 
Products. 


7.3 20.27 147.5 
Multiply < 5-7 >by<13:5P 77 
me (9.4 7.6) 71.4 


OG IHE eee, A ET ON 
Diviſion on the Sliding- Rule. 
The Rule. wa 


E 1 on the Slider, to the Diviſhe 
D on the Stock-Piece, and againſt the 


0 WDividend on the Stock-Piece, is the 
Nuotient on the Slider. 
. Example, Let it be required to di- 


Wide 12.375 by 2.25. 

Operation. * 3s 
Set 1 on the Slider, to 2.25 on the 
Stock-Piece, and againſt the Dividend 


b. 75 on the Stock, is 5.5 on the 
Blider, 


8 Other 


N end. 


Other Examples. 


29 750 257 2&2) i 
| Divide by 13. 5 0 


Three * given, to find a * i 
| a Direct Proportion. 
p "The Rule. = 
As the firkt Term upon the "Slide 

. is to the ſecond on the Stock; ſo is ti 
| 0 upon the Slider, to che fourth a 5 
che dt 8 { 


Examp. "It 10 Foot of Board coſt 13 
| what will 50 Fett doſt arthat Rate? 


0 eration. 
Fee 


t 10 upon 5580 to 13 on ll 
Lock. Pi ice, ha ſhe, UE 1880 of ice | 


der, b e Mor nel | 
11 hy. fade of e 50. Ss tag Gad 


er Numbers given, to find a fourthil 
4 Reciprocal” 85 d Proportion 


Te Rule. 


\ Ag He third" Term Yor ts Sift 
is to t he firſt u pôn che Sek; ſo is 
ſecond upon — Slider, to the*foutt 
upon the Stock Piece. * 

4 


An Abend, 

Example, If 6 Men can build a Wall 
a 9 Days, 1 — Time will 3 Men be 
in doing the ſame, 


Operation. 


As 3 upon the Slider, isto 6 on the 
Stock ;; ſo is mige on the Slider, to 18 
on the Stock; and that Time 3 Men will 
require t to finiſh the ſame Work. 


agnes Li dess 3 


Ta meaſure Board. er ar GL Glals, &c. 
en the Sliding- Rule. | 


8. the Leng 0 or Bre at in 5 — 
A is to Fro ſo is the Length or 
151 in Inches, te o the Content 1 in Feet. 
Example. Sippoſe Hoa or Pane 
laſs be Broad, an d 15 4.9 I on g. 

1 


vi many ſuperficial Fe a t cop- 
tain. 


Operatic tion, 


Set 164 on the Slider, to 144 on the 
Stock Piece, and againſt 32 on the 
Stock, is 3 Feet and 5.T enths of a 
Foot upon the Slider, the Anſwer 
ſought. "2 Hag- 


ö 
5 


| 


thus: As the Square of the Side, of any 
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Having the Length and Breadth of ay 
oblong Superficies in Feet, to find i 
Content in Feet. 


This is no more, than to multiply the 


and you will have the Content in Feet. 
Example. Suppoſe the Breadth of 
Board or Glaſs be 2 3, and the Length 


17 2, how HT Feet doth it contain! 
As 1: 2 17.78: 44-375» thut 


10 
| ; 
Length in Feet by the Breadth in Fee; ; 
] 
a 


is, 44 . 2250 a Quarter and Half o 


a Foot, the Content. | | 
SAW Secondly, for Timber. | 
There is a Line upon the Artificer'W- 


Two-Foot-Rule, called the Timber 
Meaſure; the making of this Line | 


Piece of Timber or Stone, 1 is to 13 fol 
the Cube of 12, viz. 1728, to the 
Length in Inches, that will make a 
Foot ſolid. _ 

Example. Let the Side of a ſquare 


Piece of Timber or Stone be 3 * Inches, 
how many Inches in Length will make 
:& ſolid Foot ? 


Oe 
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Operation. 
" Firſt ſquare 3 1 which is 12.25; then 
the 45. A 4.25 1.27 1928 9 
is, 14 Feet, — one Tenth of a: Fbot, 
te tbat Side will require to make a.folid 
mM Foot. And After the fame manner 
is the Line ef Timber: Męaſure upon. the 


Fi ulema ge. 
% 25 : ef, Ihe Line of Timber- Meaſure 
if „ . ons Tt oh 

ut Suppoſe aPiece of Timber orStone be 

oi 17 Inches ſquare, at both Ends througb- 


out, and 10 Feet long, how many ſolid 
Feet doth it cõtai ? Look on the Line 
forTimher-Meaſure,andfind how many 
Inches in Length will make a ſolid'Fo6t, 
. which, you, will find to be 5.97 Inches, 
which note; then be; zin at the End of the 
Timber, and, meaſure along 7 for as 
often as you find 5.97 in the Length, 
ſo many Feet of. Timber will you find 
# contain'd therein, which in this Exam- 
ple is 20 Feet, and £2. Parts of a Foot. 
: By;.the Sliding-Rule, two Operations at 
once ſelting the Rule,” 

Say, As 12 is to theSide of the Square 
17; ſo is 19 Feet U Length, to a fourth 
3 &- 46g 4: 7, Num- 
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Number 14. 1. Then, without ſtiring the 
Slider, ſay, As 12 is to 17; ſo is the 
fourth Number 14. 1, to the Content 
in Feet, 20 #2, 

Example. 2. In round Timber, i 
is the common Way, uſed among 
Artificers, to girt the Tree, and to take 
of that Girt for the Side of the 
Square; which let be 7 Inches, and 
the gen 20 Feet, what is the Con. 
rent: 


Operations, 
As 12: 7:: 20: 11.6. 
Now ſay, As 12 7 :: 11.6 : 6,76 Feet 


Example. 3. Let the Side-Square be 
82, and the Length 30 Feet, how mam 
Feet is contain'd in this ? 


Operation. 
As 12: 8.5 :: 30: 21.25 
Now fay, As 12: 8.5 : 21.25: 1 


Feet, | 
Alſo, let the Side-Square be 14, and 


the Length 36 Feet: Then, 
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As 12: 14 :: 36; 42. 
Now ſay, As 12: 14 :: 42 : 49 Feet. 


Timber may be meaſured yet more 
expeditiouſly, than by what I have 
iven above; for if your Rule has the 
Girr-Line on it, you may find the Con- 
tent at one Operation. Now the Girt- 
Line is nothing elſe, but a ſingle Line of 
Numbers, made to ſlide by the Side of 
a double Line of Numbers, and begins 
at 4, and continued to 40; this contains 


juſt one Radius of the Line, which an- 


ſwers to a double Line of Numbers; 
and the Reaſon of the Line being thus 
diſpoſed, is becauſe 40 Girt- Feet of 
Timber is a Load ſquare. This 
known, girt your Timber about the 
Middle, a fourth Part of which is the 
Side of the Square; then meaſure the 
Tree in Feet, and ſay, As 12 on the Girt- 
Line, is to the Length in Feet on the 


Line of Numbers; ſo is 3 of the Circum- 


ference on the Girt-Line, to the Con- 
tent in Feet upon the Line of Numbers. 
Example. Let the Circumference 


of a Tree be 100, one fourth of that 
is 


Bo ain beni. 

is 25 Inches, and the Length 12 Feet, 
how many ſalid Feet are there in this 
Timber ? 


Operation, 


* Leng. Con. 
As 12: 12 ::+25 ; 32 Feet. 


Anaiben Example. 


g. Cos. 
s 12 1 20: 44.4 Feet. 


Example 3. 


udeng. * 7 Con. 
A 12: 1781.81 87.2 Feet. 


NM. Boi hut) if it happen, that, wher 
12 on the Girt- Eine is ſet to abe 
Length of the Tree, on the Line of 
Numbers, that then ; of the Circumfe. 
*rence fall off the Line, to remedy this 
there muſt be a new Gauge · Point found, 
to ſuppl ya: then old Gauge- Point 12, 
which 121 thus pexformed, iz, Set U- 
nity von- the Line of Numbers, to 12.00 
che Girt-Line, and againſt Unity on the 
Line of Numbers, you'll have the nev 


Lauge Point 80. be, Cir Tai 
' a 
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nis with which work, as has been taught 
above with the Gauge -Point 12, and 
you'll have the true Content. 

Example. Let the fourth Part of the 
Girt be 17.5 (as in the laſt Queſtion) 
and the Length 17.5 Feet, what is the 


Content, by the new Gauge Point on 
the Girt-Line? 


Operation, 


Ga. Paint. Leng, U 
As 37495 : 17.5 :: 17.5 ; $7.2 Feet. 


More Examples. 


G. P. Leng. * ks | 
As 37.95 : 10.25 :: 13 : 12.1 Feet. 


G. P. Leng. 2 
As 37.95: 22 :: 9: 12.3 Feet. 


G. J. Zong. 0 
As 37.95 : 18 :: 11.5 : 16.5 : Feet, 


G. P. Leng. (0 
As 37.95: 48 :: 14-75 : 72.8 Feet. 


G. P. Leng. 
As 37495 : 33-5 :: 20.25: 96 Feet. 


THE 


THE 


Art of Numbring 


SPpEAKING-RoDs, 
Vulgarly termed 


NEPIER's BONES, 


By which 
The moſt difficult Parts 
| OF 


PARITHME TI GK, 


A S, 


Multiplication, Diviſion, and Extraf#- 
ing of Roots, both Square and Cube, 
are performed with incredible Cele- 
rity and Exactneſs (without any 
Charge to the Memory) by Addi- 
tion and Subſtraion only. 


Publiſh'd by I. L. 


— 


LONDON: Printed for J. Wir cox, at thy 
Green-Dragon, in Little-Britain, Mpcc xxx1z. 


2 7. > * __ * 22 FAO 4 
Ft 03 WIG > 9 MM 

, 92. —— 29 LH » 
— » T — . > \ 2 22 \ 1 | 
- = *. - =n.4 of 6, 0 Nr 


THE 


ARGUMENT 


TT T HY 


READER 


HE Right Honourable John 
Lord Nepcir, Baron of Mer- 
qchiſton in Scotland, in the Compo- 
ure of thoſe ever to be admired Ta- 
bles of his Invention, called Loga- 
rithms, finding his Calcu/ations ſo la- 
bor iaus in long and tedious Multipli- 
cations, Diviſions, and Extratting 
Roots, that his Invention to him 
muſt needs render itſelf very unplea- 
ant, had he not known that the La- 
bour when fintſhed e uud crown both 
Him and his Work, He adviſed 
with divers learned Men, ſtudious 
H in 


To the REA DER. 


in the Sciences Mathematical, ant 
to them (and amongſt them) eſpeci 
ally to Mr. Henry Briggs, who (by ; 
learned and able Divine) was ſh, 
ed (and not withaut due Reſpect) on 
Engliſh Archimedes, 70 him, 1 ſq, 
this honourable Lord imparted hi 
Invention, who joyning Iſſue with 
him, in this Herculean Labou, 
brought them to that Perfect ion t 
which they are now (to the Admiri 
tion of all Europe) arrived. 

In thetedious Calculation of theſ 
Numbers, the Author finding hi 
Work to go on but very ſlowly, u 
length, ſtudying out for ſome Help hy 
Art, to aſſiſt him in this his noll 
Enterprize, thinking upon ſe veri 
Helps, at laſt( by the Bleſſing of Gul) 
he hapned to find out this, which | 
here intend to deſcribe and ſhew ti! 
Uſe of, with ſome Additions and Vi 
riation form what he bas himſelf dont 
in his Treatiſe in Latin, publiſbe 
and printed at Edinburgh in Scot 

| lan“ 


— 
CS}? 
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and, Anno 1617, entitled, Rab- 
dologiæ ſeu Numerationes per Vir- 
gulas. The Ufes whereof 1 ſhall, in 
the following Tractate, endeavour to 
render ſo plain and eaſy, that he, that 
eau but Add and Subſtratt, ſhall be 
made able, in a Day's Time and leg, 
to Multiply and Divide any great 
Numbers, nay, and to Extract both 
the Square and Cube Roots, | 

I have begun this Treatiſe with 
the Fabrick and Inſcription of theſe 
Rods, according to the Author's De- 
ſcription, which being not ſo conve- 
nient, eitber for Portabiity or Pra- 
ice, as ſome others which I have 
ſeen and uſed, Thave deſcribed them 
(I think) in the beſt Manner they 
Poſſibly can be contrived. 

For their Uſe, I am ſure ] have 
| dame more than hitherto I have ſeen 
done, and (if I miſtake not) to as good 
and effeftual Purpoſe. I do not pub- 
liſh it as a Novelty, neither do J at- 
tribute much in it to myſelf beſides 


H 2 the © 
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the Method; for, hau I not been du 
fired, I ſhould hardly have thought 
upon it However, it being done, ac. 
cept it and uſe it, till I direct ſome. 
thing elſe tothee, which may be mor: 
acceptable, till when, I bid the: 
heartily WAY x 
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7 CHAP. I. 


Concerning the 


Fabrick and Inſcription 


Of theſe 


RODS 


N the fanden Argument I told 
— that the Author and Inven- 
tor of this kind of Inſtrument, of which 
I intend to ſhew the Uſe, called it 
Rabdologia, and the Word he thus de- 
fines, 

Rabdologia eſt Ars computandi per 
Virguias numeratrices: That is, Rab- 
dologia is the Art of Counting. by 


ng Rods. 
H 3 J I. Of 


2 The Art of Numbring 


I. Of the Fabrick of theſe Rods, accord. 
ing to the Inventor*s Deſcription of them, 


| Theſe Rods may be made either of 
Silver, Braſs, Box, Ebony, or Ivory, 
of which laſt Subſtance, I ſuppoſe, 
they were at firſt made, for that they 
are (for the moſt part) by all that know, 
or uſe them, called Nepeir*s Boxes. 
But let the Matter of which they 
are made be what it will, their Form 

(according to this Deſcription) is ex- 
actly a ſquare Parallelepipedon, the 
Length being about three Inches, and 
the Breadth of them about one tenth 
Part of the Length. But the Length 
of theſe Rods are not confined to 
three Inches, but let the Length be 
what it will, the Breadth muſt be 2 
tenth Part thereof; but that may be 
accounted a competent Breadth, that 
is capable of receiving two nume— 
rical Figures, for there is never upon 
one Rod required more to be ſet on 
the Breadth thereof. 

The Breadth of theſe Rods, being 
exactly one tenth Part of the Length 
thereof, when 10 of theſe are laid 
together, they do exactly make a Geo- 

3 PAL metrical 
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metrical Square, and if 20 of them 
be tabulated or laid together, they 
will make a right-angled Parallelo- 
gram, whoſe Length is double to its 
Breadth; if 30 be tabulated, the Fi- 
gure will be ſtill a Parallelogram, 
whoſe Length will be three Times the 
Breadth; and ſo if 40, four times the 
Length. & ic. Se. | d | 

The Rods being thus prepared of 
exact Length and Breadth, lex each of 
them be divided into 10 equal Parts, 
with this Proviſo, that nine of the 
ten Parts ſtand in the Middle of each 
Rod, and the other tenth Part muſt 
be divided into two Parts; half where- 
of muſt be ſet at the one End, and 


the other Half at the other End of 


the fame Rod. Then from Side to 


Side draw right Lines from Diviſion 
to Diviſion, ſo is your Rod divided 
into Squares on every Side thereof. 
Laſtly, from Corner to Corner of 


every of theſe Squares draw a Diago- 


nal Line, and that will divide every 
Square into two Triangles. The 
Rods being thus prepared, and lined 
firſt into Squares, and then into Trian- 
gles, they are then fit to be * 
8 | he 


* 


A 
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The Figure 1, at the beginning of 
the Book, ſhews the Form of one 
of theſe Rods lined as it ought 
'to be. : 


EE TRTRTTTTN 
CHAP. II. 
How theſe Rods are to be numbred. 


N the two half Squares, which are 
at the Ends of each Rod on every 
Side, there are ſet one ſingle Figure, 
on each Side of every Rod one, 1n the 
Diviſion at the End thereof ; ſo every 
Rod containing four Sides, ten Rods 
will contain 40 Sides, and ſo conſe- 
quently will have 40 ſingle Figures 
at the Ends. of every of them ; that is, 
there will be upon the ten Rods amongſt 
them four Figures of each kind, that 
is, four Ones, 1111; four Two's, 2222 
four Threes, 3333; four Fours, 4444; 
four Fives, 5555 ;. four Sixes, 6666; 
four Sevens, 7777; four Eights, 8888; 
four Nines, 9999 3 four Cyphers, 0000. 
And here it is to be noted, that what 
Figure ſoever it be, that ſtandeth at 


the Top of the Rod alone, the Fi- 
22 gure 


[ 
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gure that ſtandeth alone on the other 
Side of the ſame Rod maketh that 
Figure up the number 9. As for 
Example: If 1 ſtands on one Side, 8 
will ſtand on the other Side, ſo 2 
and 7 Sc. as in this Table, where 


1 8] 

1 ol 

zſſtands alone 
J dat the Top of|;| ſtandeth on 
lf sſany Side of the other 
; gan of theſg Side of the 
Rods, thenl2| ſame Rod. 
ſ 8 : 
$ 9 1 

| 9 


This alſo is to be obſerved, in the 
Figuring of every Rod, that what 
Figure ſoever ſtandeth alone at the 
Top, or ſuperior Part of the Rod, 
the Figure, or Figures that ſtand in 
jie two Triangles, next underneath 
it, is double to the Figure which 
ſtandeth at the Top. And the Fi- 
pures which land in the next two Tri- 
angles below, that is three Times as 
nuch as the Figure above. And that -n 
| ene 
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the fourth Place, or Triangles, is four 
Times as much as the Figure above 
Sc. till you come to the loweſt Tri. 
angles in that Rod, and then the Fi. 
gure, or Figures that ſtand in thoſe 
Triangles, are nine Times as much 2. 
the Figure which ſtandeth at the Top 
of the Rod. 

So if a Rod have 4 at the Top 
thereof, the two Triangles, which 
are juſt and next under it, have only 
4 in them, which is equal to 43 in 
the next two- Triangles below ther: 
is 8, which is double to 43 in the two 
Triangles below them is 1 and , 
which together make 12, which | 
three Times as much as the 4 at the 
Top; the next Triangles have in then 
16, which is four Times as much; the 
next 20, which is five Times as much; 
the ſixth hath 24, which is ſix Times 
as much; the next Triangles have it 
them 28, which is ſeven Times 4 tht 
next hath. 32, which is eight Time 
as much; and the laſt Triangles al 
the bottom have 36 in them, which 
is nine Times as much. All which 
is viſible by Figure II, at the begin 
ning of the Book. 


And. 
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And is evident enough by this lit- 
tle Tabe following, which is the Ta- 


ble of Multiplication, commonly call - 
ed Pythagoras's Table. | 


The Figures in the * 
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Square which are 
.. 
Times as much as the Figure 
at the Top, 


„» Mitt * * — — 


| | 


Thus have you the Fabrick, Inſcrip. 
lion, and Numbring of theſe Rods, ac- 
cCWording 


— 
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cording to the Inventors Comrivance of 


them. He makes mention of them, 
and bath in his Book fet the Figure 
of the ſaid Ten, of ene of which Tes 
I have given you a Scheme at the bs 

inning of the Book, which is Figure 
IT. I will now proceed, to give you 
the Deſcription of theſe Rods in ano- 
ther more commodious Form. 


ee Oe HH urg. . ee 
CHAP. III. 


'A Deſeription of theſe Rods, as: 
3 to their beſt and lateſ 
COmrivance. 


HE Deſcription, which I ſhall 
. here give of theſe Rods, varies 
not at all Fo that before delivered 
in the Matter of which they are made, 
for theſe may be made either in Sil. 
ver, Braſs, Wood, Ivory, &c. Nei. 
ther do they differ in their Dividing, 
nor yet in their Numbring : Only, 
whereas .my Lord Nepeir maketh 
them ſquare, each Rod to contain 
four Sides, theſe are made flat, con- 
3 ſiſting 


f 
, 
e 
| 
. 
- 
] 


fiſting each Rod but of two Sides, 
and contain in Length about 2 Inches , 
and in Breadth + of an Inch, and in 
Thickneſs x: of an Inch. 

One Set of theſe Rods conſiſteth 
of five Pieces, and therefore hath but 
ten Faces or Sides ; whereas thoſe of 
the Lord Nepeir's conſiſted of 40 
Plains, or Sides. 

Upon one of theſe five Pieces (a 
Figure whereof is at the Beginning of 
the Book, noted with Figure 3) you 
have a Cypher at the Head of the firſt 
Piece, and 9 at the Bottom thereof. 
Upon the ſecond of them, you have 
1 at the Head, and 8 at the Bottom; 
gn the Third, you have 2 at the 

ead, and 7 at the Bottom; upon 
the Fourth, 3' at-Top, and 6 at Bot- 
tom; and upon the Fifth, you have 
4 at the Top, and 5 at the Bottom. 
Every of the two Figures, at the Top 
and Bottom together, make 9; as o, 
and 9 is 9, 1 and 8, 2 and 7, 3 and 
6, 4 and 5. And here obſerve, thar 
the Figures, 9 8 7 6 5, which ſtand at 
the Bottom of the Scheme, ſtand with 
their Heels upwards, in this manner, 
499, ſo do all the other Figures 

1 under 


io The Art of Numbring 


under them, till you come to the doy. 
ble Line, which is in the Middle of 
the Scheme, noted with 4 and 3, 
at which Line, if the Scheme were 
cut into two Pieces, and folded or 
aſted on the Backſide of the other 
Half, ſo. that the 9 at the Bottom 
were placed upon the Cypher at the 
Top, and ſo 8 upon 1, 7 upon 2, 6 
upon 3, and 5 upon 4; and then the 
Scheme cut again into five little Slip 
pets, by the down-right Lines, theſe 
five Slippets would exactly repreſent 
one ſet of theſe Rods; for upon one of 
theſe Pieces, "8 ſhould have a Cypher 
upon one Side, and 9 on the other; 
upon the next 1 and 8, upon another 
2 and 7, on another 3 and 6, and on 
the other 5 and 4; both the Figures on 
either Side making 9, as before was de- 
ſcribed. | 
Theſe five Slippets do now contain 
the whole Table of Pyihagoras before 
mentioned, but ſo few are not of ſut:- 
ficient Uſe, neither are the Ten before 
mentioned of the Lord Nepier's Or- 
der; for their can be but four Figure 
of one kind, which in all Caſes 1s not 
ſufficient. 
There- 
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Therefore as theſe Rods are made 
now-a-days, they do commonly make 
ſix Sets of them, that is, 30 Pieces, 
which contain 60 Faces, and theſe will 
be of good Uſe, and there will ſeldom 
be found a Want, which, in thoſe of the 
Inventor's, there will often be ; except 
you have a great Quantity, which will 
be far more cumberſome, than theſe 
here deſcribed ; for there is required as 
much Metal, or Wood, in one of his, 
as in four of theſe; and then, for his 
four Sides, we have here eight. 


Concerning a Caſe for theſe Rodi. 


For the orderly keeping, and ready 
finding of theſe Rods, — often (for 
myſelf and others) had a Box made of 
Walnut-Tree, or Pear-Tree, with five 
Partitions in it, each Partition to hold 
hve or ſix Sets of theſe Rods, or more, 
if more Rods were required. Every 
of theſe Partitions being figured on 
the Side thereof next the Eye, with ſuch 
Figures as the Rods in ſuch a Parti- 
tlon had Figures at the Top, ſo that 
the Party, that was to uſe them, could 
take them as readily out of his Parti- 
_=_T tion, 
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tion, as a Printer can take his Lettetz 
out of his reſpective Boxes to make any 
Word. 

In this Box there is alſo convenient 
Room made for one other Rod, doy. 
ble in Breadth to theſe here deſcribed; 
but of the ſame Length and Thickneſs; 
upon the one Side whereof there is a Ta- 
ble or Plate uſeful in the ExtraCting of 
the Square-Root, and on the other Side, 
another for the Extracting of the Cube. 
Root, the Figure whereof is at the 
beginning of the Book, noted with 
Square, Cube. 

But I ſhall forbear to ſay any thing 
of them, till I come to ſhew you how 
to extract the Square and Cube Roots, 
by the Help of them and the Rods. 


Of a Board with a Frame, upon which 
to lay your Rods, when any Operation 
is to be wrought by them, known by 
the Name of a T ABULAT. 


In the uſing of theſe Rods care is 
to be had, firſt, of the orderly laying 
of them; and then, ſecondly, for the 
keeping of them in that Poſition till 
your Work be ended. For the effect 


ing whereof, both neatly and certainly, 
| there 
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there is a little Table or Frame con- 
trived, containing in Breadth , of 
an Inch more than the Length of the 
Rods, and in Length at Pleaſure, bur 
it may well be about once and a half. 
the Length of the Breadth. 

It ought to be made of a thin Piece 
of Pear, or Walnut-Tree, or of ſuch 
Matter as your Box or Caſe is made 
of; and it may very commodiouſly be 
contrived to be put into the Box, as 1 


ever had them made to do, for that I 


found it inconvenient to carry looſe. 
Upon the Superficies of this Board, 
cloſe to one of the Edges thereof, mult 
be glewed, or otherwiſe faſtned with 
Pins, a ſmall Piece of the fame Matter, 
and alſo of the ſame Length, Breadth, 
and Thicknefs of one of your Rods, 
which muſt be divided into 9 equal 
Parts, and Lines drawn croſs the 
Piece; ſo will there be 9 Squares, in 
which you muſt grave or ſtamp the 
nine Digits, beginning with 1 at the 
Top, and ſo deſcending by 234 t-to 9! 
at the Bottom thereof: And it were ne- 
ceſſary, that theſe Figures (as alſo thoſe 
which are at the Head of every of your 


Rods) were graven or ſtamped of 
| 14 ſome- 
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ſomething a bigger Figure, than the 
other Figures of your Rods are. 

Under the End of this Ledge, be- 
ginning at the Figures, and {o conti. 
nuing the whole Length of the Board, 
muſt another Ledge, 1 the ſame Mat: 
ter and Thickneſs as the other, be 

lewed or pined, wy then is your Ta. 
bulat finiſhed. A Figure whereof you 
have at the beg ginning of the Book, 
noted with Figure 4. It is called 37 
bulat, for = 2 the Rods are 
laid chereon, for any e to be 
wrought by them, we uſually ſay, the 
Rods are tabulated. 

Being thus prepared with Rods and 
Tabular, you are ready for the Work 
intended by them, and for which chief. 
ly they were invented. 

Thus much for the Fabrick, In- 
ſcription, and Numbring of theſe 
Rods; let us now come to ſhew the 
Uſes of them. 


CHAP. 


; 
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CHA P. IV. 


To what Uſe theſe Rods generally 
| ſerve. 


HE chief Uſes, to which theſe 
ſmall Rods ſerve, I in part in- 
timated at the Beginning, to which 
Effect I ſhall repeat it again For by 
them all Manner of Multiplications and 
Diviſions, as alſo of the Extraction of 
both the Roots, either Square or Cube, 
are ſo facilly and expeditiouſly per- 
formed, and that by the Help of Ad- 
dition and Subſtraction only, that it is 
(as I may well ſay) inconceiveable; for 
here is no Charge at all required of the 
Memory, and you ſhall aſſuredly take 
your Quotient-Figure in Diviſion al- 
ways certain, neither too great, nor 
too little, an Inconvenience ſo prejudi- 
| cial, that I leave it to the Cenſure of ſuch 
as ha ve found it, to their great Loſs of 
Time, and other Vexation which it 
hath put them to: But, ceaſing to ſay 
more of their Properties, Iwill now come 
to ſhew their Uſe. CHAP, 
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How to a "tp „oer lay down, an 
Numbers by the Roas. 


0 F. I. 


Any Number being given, how t 
tabulate, or lay down the ſame 
by the Rods. 


lay down this Number, 3496. 

rſt, From among your Sets of 
Rods (or out of your Caſe) take four 
of them, of which let one of them have 
the Figure 3 at the Top thereof, and 
lay it upon your Tabular, cloſe to the 
Edge thereof. Then, 

Secondly, Take another Rod from 
your Caſe, which hath the Figure 4 at 
the Top of it, and lay that alſo upon 
your Tabulat, cloſe by the Side of the 
other. 

Thirdly, Take another Rod, which 

hath the Figure 9 at the Top of it, 7 
j 


I, E. T it be required to tabulate, or 
i 
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lay that upon your Tabulat, cloſe by 
the other two, ac es 5 

And, laſtly, take a fourth Rod, hav- 
ing the Figure 6 at the Head thereof, 
and lay that alſo upon your Tabulat, 
cloſe by the reſt. | 

Theſe four Rods thus taken, and laid 
upon the Tabulat, you ſhall ſee in the 
uppermoſt Row (which ftandeth againſt 
the Figure 1, on the Side of your Ta- 
bulat) theſe four Figures, 3 4 96, that 
is 3496, equal to your given Num- 
ber. In the ſecond Row (againſt the 
Figure 2 of your Tabulat) you ſhall 
find the Double thereof, In the Third 
(againſt the Figure 3) you ſhall find 
the Triple thereof. In the Fourth, the 
Quadruple thereof. In the Fifth, the 
Quintuple; and ſo on to the Ninth and 
Laſt, in which you ſhall find the Non- 
cuple of the Number given 


PROP, 


18 The Art of Numbring 


PRO P. II. 


How theſe Rods will appear when 
tabulated, and, being tabulated, 
how to read the Multiplication, 
of that Number P tabulated, by 


any of the nine Digits. 


HE four Rods being tabulated, 
according to the Precepts deli- 
vered in the preceding Propoſition, they 
will appear exactly as they are repre- 
ſented in Figure 4 at the Beginning of 
the Book, which Figure lively repre- 
ſents the four Rods lying upon the Ta- 
bulat, which mind well; for upon 
the true Tabulating, and right Read- 
ing of the Rods fo tabulated, depend 
the whole Work. | 
The Rods thus tabulated, and as 
you ſee them in Figure 4, do to the 
Eye appear in the Form of a Glals 
Window, every Pane thereof repreſent- 
ing a Rhomboiades, or Diamond-Form: 
In the Reading of the Figures which are 
in theſe ſeveral Rhomboides's, or Dia- 


mond-Forms, obſerve theſe few Direc- 
tions 
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tions following, which will fully illu- 
ſtrate the whole Buſineſs intended, and 
therefore eſpecially to be minded, 


Note I. That the Figures upon the 
Rods are to be read beginning at the 
right Hand, and reading towards the 
et; which is contrary to our common 
Courſeo f Reading and Writing, which 
is from the left Hand towards th 


right, | 


II. That in every Rhomboides or Dia- 
mond, there are either one Figure, or 
two Figures, but never more than two. 


III. If there be but one Figure in a 
Rhombus, then that Figure is the Figure 
to be ſet down alone, (be it either a Fi- 
gure, or a Cypher) but if there be two 
Hgures in a Rhomboides (as for the 
moſt part there is) then add them two 
Figures together, and ſet down their Sum 
in one Figures | 


IV. But if the Sum of the two Figures, 
in one Rhomboides or Diamond, do ex- 
ceed ten, then you muſt ſet down the 
everplus above jen, and keep one in 


Mind, 
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Mind, which one you muſt carry to the 
next Rhomboiaes. 


V. That the firſt towards your right 
Hand, and the laſt towards your left 
Hand, are but half Rhomboigdes's or Dia- 
monds, and never have in them more than 
one Figure; but all between them are 
whole ones, and for the moſt part have 
two Figures in them, | 


VI. If in either Rhomboides, or baff 
Rhomboides, you find no Figures, but 
Cyphers, you muſt not neglect, but ſt 
them down as if they were Figures. 


Theſe Rules being rightly underſtood, 
all that follows will be familiar and 
eaſy, and theſe I ſhall explain by 
Example following. | 


Example, © | 
For the Illuſtration of the preceding 
Rules, we will make uſe of thoſe Rods 
which. were before tabulated, therefore 
have recourſe to Figure 4 at the be 
inning of the Book, where this Num- 
ber 3496 is tabulated. ' 
he Figures at the Top of the four 
Rods are theſe, 3 4 9 6, which bail 
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che former given Number 3496, and 
this Number ſtands againſt che Figure 
1 on the Side of the Tabulat. Then, 
lay, that the Figures in the next Row, 
ſtanding againſt the Figure 2 of the 
- ® Tabular, are double thereunto, which I 
prove thus: 
5 Repair to the Rods as they lie upon 
che Tabulat, and in that Row which 
lieth againſt the Figure 2, you ſhall find 
in the firſt half Rhomboides, towards 
your right Hand (where by Rule 1 you 
muſt begin) the Figure 2 ; wherefore 
ſet down with your Pen upon Paper 
the Figure 2; in the next Rhomboi- 
des, in the ſame Row, you will find 
8 and 1, which added make , ſer 
down 9 on the left Hand of 2; in the 
next Rhombus you ſhall find 8 and 
1 again, which is 9 alſo; ſet down 9g 
on the left Hand of the other; and in 
the laſt Rhomboides you ſhall find 
only 6, wherefore ſet down 6 on the left 
Hand of 9: So have you in all 6992, 
which is double to 3496. 

Again, the Figures in the Row, which 
ſtand againſt the Figure 3 in the Ta- 
bulat, are triple to 3496 3 for in the 
irſt half Rhomboides, towards your 

K right 
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right Hand, you have 8, ſet down 8; 

in the next Rhombus you have 7 and 

1, Which is 8, fet down 8 again; in 
the next you have 2 and 2, which is 

4, ſet down 4; in the next Rhombus 
you have 9 and r, which makes 10, 
ſet down © and carry 13 but it is be 
laſt Rhombus, and becauſe there 1 
never another to carry the 1 unto, you 
muſt therefore fet it down : So have you 
this Number 10488, which is triple to 
3496. 

. the Figures ſtanding againſt W * 
4 in the Tabulat are Quadruple to 
3496; for in the half Rhombus you have 
4, ſet it down; in the next 6 and 2, 
which is 8, fer that down; in the next 
6 and 3, which is 9, ſet that down; in 
the next 2 and 1, which is three, ſet 
that down; and in the laft half Rhomb 
you have 1, which alſo ſet down: 80 
have you 13984, which is quadrupk 
to 3496. 

Alfo, of the Figures againſt 3j in the 
Tabulat, the firſt is a Cypher, there- 
fore put down o; the next is 5 and g, 
which is 8, ſet down 8; the next is o 
and 4, fer down 4; the next is 5 and 2, 
that is 7, ſet down 7; and the laſt is 1, 

% there- 
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therefore ſet it down : So have you tn all 
17480, which is Quintuple to 3496. 
Againſt 6 in the Tabulat, you have 
in the firſt place 6, ſet it down; then 
in the next 4 and 3, that is 7, ſet that 
down; in the next 4 and 3, that is g, 
ſet 9 down; in the next you have 8 
and 2, that is 10, ſet down o and car- 
ry 1 to the next Rhomb, where you find 
only 1, to which add the 1, which you 
carried from the Rhomb. before, and it 
makes 2, ſet down 2: So have you 
20976, which is ſix times 3496. 
Agaiaſt 7 in the Tabulat you have 
rſt 2, ſet it down; then 3 and 4, which. 
is 7, ſet 7 down; in the next, $ and 6, 
which is 14, which being above 10, ſet 
down 4, and carry 1 to the next Rhomb. 
where you have 2 and 1, which is 3, 
and 1 which you carried makes 4, 
ſet down 4 ; then in the laſt Place you 
have only 2, which ſet down : So have 
you in all -24472, which is ſeptuple to 
3496, or ſeven times as much. | 
Againſt 8 in the Tabulat you have 
firſt 8, which ſer down; then 2 and 4, 
which is 6, ſet 6 down; then 2 and 7, 
which is 9, ſet 9 down; then 4 and 3, 
which is 7, ſer 7 down; and laſtly 2, 
| E22 ſet 
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ſet that down: So have you 27968, 
which is octuple to 3496, or eight times 
as much, | | | 

Laſtly, againſt 9 in the Tabular, 
you have in the firſt Place 4, ſet that 
down ; in the next you have 1 and ;, 
which is 6, ſet 6 down; in the next 
place you have 6 and 8, which is 14, 
ſet down 4, and carry 1 to the next 
Rhomb. where you find 7 and 3, that i 
10, which with 1 that you carried 
makes 11, ſet down 1, and carry 1 to 
the next Rhomb. where you find only 2, 
and the 1 carried makes 3, therefore 
ſet down 3: And ſo you have 31464, 
which is noncuple to 3496, or nine 
times as much as the tabulated Num- 
ber. 

Thus have I given you Examples, 
in ſhewing you how the Numbers upon 
the Rods are to be read and written 
down; and in the Delivery of this Ex- 
ample, I have made the whole Work, 
which is to follow, ſo plain and eafy, 
that the meaneſt Capacity (I think) it he 
can but tell his Figures, and add any 
two Figures together, he may, by this 
here delivered, read or write down any 


Number that can be tabulated : mn 
that 
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that you may thoroughly underſtand this 
Chapter before you proceed further, I 
will give you the Products of 7009078, 
mulnplied by all the nine Digits, which 
I would have —— to tabulate, and 
ſee if you find your Working by your 
Rods to agree with thoſe which are 
here written, which Numbers if they 
do, you need not ſeruple at the moſt 
difficult that can be propoſed to you; 
therefore ſtudy it, and try it. 


14018136 
21027234 
28036312 
4 35045390 
| 41054468 
| 49963540 
56072624 
(03081702 


Thus have I ſufficiently deſcribed 
theſe Rods, and the Manner of Num- 
bring upon them; and now I think it 
Time to apply them to that Uſe for 
which they were intended ; namely, the 


more difficult Parts of Arithmetick, as 
K 3 Mul- 


— 


SGG 
a. — 
Produceth 


8 . 
_— 
09 


being mul- 
tiplied by 


6 


— 
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Multiplication, Diviſion, and Extraction 
of Roots; but firſt let me give you 


An Admonition concerning Addition and 
Subſtraction. 

Whereas it was the difficult Opera- 
tions of Arithmetick, which, by the Be- 
nefit of theſe Rods, the Inventor chiefly 
aimed at (of which Kind he eſteemed 
Multiplication, Diviſion, and Extraction 
of the Square and Cube Roots) he omit- 
ted to ſay any Thing concerning Addi. 
tion and Subſtraction, as Things obvious 
to every Tyro: He therefore omittin 
them, begins to ſhew the Uſe of his Rock 
in Multiplication, whoſe Method I ſhall 
here follow. 
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L CHAP. VI. 
Multiplication by the Rods. 


N multiplying by the Rods, you 
are to conſider {as in Vulgar Arith- 
merick ) three Terms, Things, or Num- 
bers, viz. 
1. The Multiplicand, which is the 
Number to be multiplied, 
| 1 2. The 


re ＋ „ 
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2. The Multiplier, which is the Num- 

ber by which the Mulliplicand is mul- 

tiplied. 5 | 

3. The Product, which is the Sum 
produced by the Multiplying of the 
two former together. 

And here note, That the Prody# doth 
contain the Multiplicand, ſo many Times 
as there be Unites in the Multiplier. 

Thus for the Definition of Maultipli- 
cation: Now for the Working thereof 
by the Rods ; for which this 1s 


THE RULE. 


Firſt, Set down upon your Paper the 
Multiplicand, and orderly. under it the 
Multiplier. [It matters not greatly 
which of the two given Numbers be 
made Multiplicand or Multiplier; but 
it is uſual and beſt to make the greateſt 
Number Muliiplicand, and the leſſer 
Multiplier.) Then draw a Line with 
your Pen under them, and having tabula- 
ted your Multiplicand (or greater Num- 
ber) look what Numbers in your Rods 
fland againſt the firſt Figure towards your 
right Hand, and that Number which you 
ſhall find upon your Rods ſtanding againſt 
that firſt Figure found in your 7. W 
_ jet 
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ſet down under your Line, which you for- 
merly drew under your Multiplicand and 
F Multiplier 1 and having ſo done with the 
firft Figure of your Multiplier, do ſo with 
the reft, ſetting them down one under ann. 
ther, removing every Figure one Place mar: 
towards the left Hand, than that which 
went before it, as is done in common Mul- 
tiplication, and as you ſee in the follou- 
ing Example. 
Example 1. Let it be required to mul. 
tiply 3496, by 489. As if it were re- . 
quired to know how much 489 Times Fl ; 
3496 would amount unto. f 
Firſt, Set down your given Number; 
3496, and 489, one under another, and WW x 
draw your Line under them, as here I x 
you ſee done. 9 G 
Secondly, 3496, your Multiplicand, W 
being ebnet * 9 being the firll 


3496 Multiplicand | Figure vu , 
389 Multiplier | the right  & 
31464 Hand in i; 
27968 | your Mul- 
t3984 | 3 
1700244 | ook upon 
nn * { your Rods 


what Sum 
there 
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there ſtands againſt 9 in the Side of 
your Tabular, and you ſhall find (as 
by the Rules in the ſecond Prop. of 
the fifth Chap. you was directed) 31464, 
which is the Product of 3496, multi- 
plied by 9; wherefore ſet down this 
Number 31464 under your Line, as 
you ſee in the Example. 

Thirdly, Look what Sum upon the 
Rods ſtands againſt 8, which is the ſe- 
cond Figure of your Multiplier, and 
you ſhall find 27968 ; ſet this Number 
under the former, moving it one Place 
forward towards the left Hand. 

Fourthly, Look what Sum upon the 
Rods ſtands againſt 4, which is the third 
Figure in your Multiplier, and you ſhall 
find 13984, which ſet down under the 
other, one Place more to the left Hand. 

Laſtly, Under theſe three Sums draw 
a Line, and add the three Sums roge- 
ther, and they make 1709544, which 
is the Product of 3496, multiplied by 
489; and this 1709544, the Product, 


contains 3496, the Multiplicand, 489 


Times. 


Practiſe well this firſt Example, and 
compare it with the Rods as they are 


tabulated in Figue 4, at the — 
0 
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of the Book, as alſo with the Rules in 


the fifth Chapter, and you may perform 
any Multiplication. However, I will 
give you one or two more Examples, 
and ſome other Ways of Multi plica- 
tion. 
Example 2. Let it be required to mul: 
tiply the ſame Sum 3496 by 261. 
3496 Set the Numbers down as 
261 e is done, then look upon 
3496 fthe Rods for the Product of 


20976 {3496 by 1. and you ſhall 
6992 find it to be the ſame, where- 
912450 ſet down 3496 under the 


ine. Then look upon 
the Rods for the Product of 3496 by 6, 
and you ſhall find it to be 20976, which 
ſet down under the other Number, one 
Place more towards the left Hand. 
Again, look in the Rods for the Pro- 
duct of 3496 multiplied by 2, and you 
ſhall find it to be 6992, which ſet down 
under the other t ]). o. 
Laftly, Draw a Line under them, 
and add the three Numbers together 
in order as they ftand, and che Sum of 
them will be 912456, which is the Pro- 
duct of 3496, multiplied by 1 
| aM- 
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Example 3. Let it be required to mul. 
tiply the fame Number 3496 by 520. 


Ser down your Nambers as here you 
ſee done : — Then, becauſe the firſt Fi- 
3496 [gure of your Multiplier, to- 

52oſwards your right Hand, is a 
6992 Kt e's wholly omit it, and 
17480 fmultiply 3496 by 52 only, fo 
1817920) Ball you find the Product of 

3496 by 2, to be 6992, which 
ſet down: Alſo the Product by ; will 
be 17480, which ſet down under the 
other one Place further ; then draw a 
Line——, and add theſe two Sums to- 
gether, and they make 181792, to the 
which, if you add a Cypher for the 
Cypher which you omitted in your Mul- 
tiplier, the Sum will be 1877920, which 
is the Product of 3496 by 520. 

Example 4. Let it be required to mul- 


: 
þ 


tiply the ſame 3496 by 700g. 


Set down your Numbers as before, 
and as you ſee here done ; then, having 
3496|tabulated 3496, fee what the 
oog Product thereof is upon the 
10488 Rods, being multiplied by 3, 
24472 ſhe firſt Figure in your Mul- 
N. Jer er, and you ſhall find it 
£44924 be 10488, which ſet down 
under 
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under 'the Line : — Then the two next 
Places of your Multiplier being Cy- 
phers, make two Pricks under the for. 
mer Number, one under 8, the other 
under 4, as you fee in the Example, or 
inſtead of 2 Pricks, you may make two 
Cyphers : — Then look on the Rods for 
the Product of 3496 by 7, and you 
ſhall find it to be 24472, which ſt 
down under the other Sum, beginning 
your Number at the fourth Place, or 
beyond the two Pricks or Cyphers, 
Laſtly, Draw a Line, and add theſe 
two Sums together, and their Sum is 
24482488, which is the Product of 
3496 multiplied by 7003. | 

Thus have you four Examples in 
Multiplication, in which are included all 
the Varieties that may at any Time 
happenin that Rule, viz. Two, where 
the 7 conſiſted all of Figures, 
as in the firſt and ſecond Example they 
did. — Another, where the latter Place 
of a Multiplier conſiſted of a Cypher. 
And this laſt Example, where 
Cyphers were intermixed among the 
Figures. | 

And thus much for this Kind of 
Multiplication ; but, before J leave, | 
will ſhew you Ant 


= „ th 6 os Don 


1 % 0 + PD 
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on 
o 
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Another Form of Multiplication. 
Whereas, in the, foregoing Form of 
Multiplication, which is the beſt and 
moſt uſual, (only I inſert this follow- 
ing for Variety) you began (your 
Rods being tabulated) with that Fi- 
gure of your Multiplier, which. ſtands 
next your right Hand; but there js no 
neceſſity for, that, for you may begin 
with that Figure Fas a ap next 
to your left Hand, ang by, ſo doing, 
and placing your ſeveral Produ one 
Place more. to the right Hand, as you 
did before place them to the left Hand, 
thoſe Products added together in the 
Form they then ſtand, ſhall produce a 
Product equal to the former, 
Example. For our Example we will 
take the firſt Example foregoing, at 


the beginning of this Chapter, where 
it was required to, multiply 3496 by 
489. Set the Numbers down as before 
in that firſt Example, and as you ſee 
84 5 W 


. * 1 


* 
14 145 * 


1 p - 1 1 
"I... N * 
- 
91 * F, . ue 9 „ +4 
* N a CS 4 » : S N * 


1 x 3496 


n your ods I the 
oduct thereof, multipliec 
{by 4, (which is the fl f. 
464]gure of your Multiplier to. 
ards your left Hand) and 


4, Which ſet down, 
7 8 Ty, ik the . a 70 
(your fecon ) and you 
Mall Bed it to be 2 &, which mol 
not be fet 19 as Be other firſt 
Example ſer it in this; 8, 
the fiſt 50 1ereof, muſt be ſet 
one Place ward towards the right 
Hand, as in the other, it was fer a Place 
backward towards the left. — Laſtly, 
ſeek in your l the Product of 
6 b our 1 re, and you 
ml fad? 10 to be 31454, „ich fe | 
under the other two Numbers, yet one  þ 
Place more to the right Hand. — 802 0 
Line being drawn under, and theſe 
three Numbers added together, pro- Ip 
duce 1709544, equal to that in the firſt I fe 
Example: And that you may the bet- 
ter fee the Difference of the Work, | Fi 


have ſet them one by the other. 1 (t 
$ 
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As in this 
d, Example, 
he 1 1, 
ed dr 3496 
i. 489 
o. 13984 
ie 27968 
Q boil 31404. 
| .'Þ 3709544 


u © One Example more in Multiplica- 
ion (which ſhall be for Advertiſement 
t and Direction) I will give, and ſo con- 
', clude Multiplication. R 
et W Ifaid, in the general Rule for work- 
bt WW ing of Multiplication (at the beginning 
de of this Chapter) that it mattered not 
„ which of your Numbers were made 
the Multiplieand, or which che Multi- 
plier, a Which 1 will here give you a 
Preſident, where the leſſer Number ſnali 
be tabulated/ and tbe: greater Number 
only ſet down; and Iwill work it here 
according, to this laſt Way of Multi- 
pication,. and the Example ſhall be as 
tolloweth.! | .Awob 2; 
Example. Lex it be required to mul- 
ply $684.37 by 3496, and let 3496 
(the 9 tabulated. * 5 
: 2 Let. 
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Let the Numbers be ſet as you here 
ſee, then 3496 being tabulated, begin 
with the firſt Figure towards the left 


3496 Hand of your Multipli- 
868437 fer, which here 1s 8, and 
27968 upon your Rods find the 


20976 [Product of 3496 multi- 
27968 {plied by 8, which is 
12984 27968, ſet that down 
10488 under the Line.— Then 
24472 flind the Product of 3496 

by 6, the ſecond Figure 
of your Multiplier, and 
you ſhall find that to be 20976, et 
this Number under the former, one 


© 3036055752] 


Place more towards the right Hand. 


— Again, the third Figure of your 
Multiplier is 8, whoſe Product is 27968, 
as before, ſet that under the other, ſtill 
one. Place more to the right Hand, — 
In this Manner do with the other Fi- 


gures of the Multiplier; as 43 the next 


Figure, whoſe Product is 13984, which 
alſo ſet. down a Place forward. — So 
alſo the Product of 3, which is 10488, 
which ſet down. And laſtly, of 7, 
which is 24472. All theſe Pro- 


ducts being ſet down in the Order as 


you ſee them in the Margent, if + 
| a 


1 n _ a = 
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add them together, the Sum of them 
will be 3036055752, which is the Pro- 


duct of 349%, multiplied by 868437, . 
the lefſer Number bang tabulated. 

Other Ways of Multiplication 1 
could have added, on theſe 1 eſteem 
ſufficient, _ 
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CHAP. VII. 


Diviſſon by: the Rods. 


S in Multiplication, fo in Pivi- 
A fion, there are three Numbers, | 
Terms, or Things required, viz. . 

1. — Dividend, or Number to 
be divi 

2. The Diviſor, or Number by which 
the Dividend j is divided ; and, 

3. The Quotient, which is the Num- 
ber iſfuing from the Dividend's being 
divided by the Diviſor; and this Quo- 
tient doth always eonſiſt of o many 
Unites, as the | Diviſor is Times con- 
nined in the Dividend. 

Thus much for the Definition of Di- 
viſion, now let us come to the Practice 
L 3 of 


ox 
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Of it by the Rods, to perform which, 


his is 


+: . 

Tabulate the Diviſor, (which is alway; 
the lefſer Number of the two given) and ſet 
down the Dividend, and ſet the Diviſor on 
the left Hand, and draw a crooked Line on 
the right Hand for your Quotient, as in com- 
mon Arithmetick ; then look upon your 
tabulated Rods (always) for. the Number, 
 beſs than the Number in the firſt Figures 
of your Dividend, and what Figure ſtand; 
againſt that Number, on the Edge of your 
| Tabulat, muſt be the Figure you muſi 
put in your Quotient; and that Number 
you muſt always ſubſtract from ihe Figure: 
of your Dividend, and to the Remainder 
add another Figure, ſo proceeding from 
Figure to. Figure, till your Diviſion bi 
wholly ended. 51.315 
Example. Let it be required to di- 
vide 1709544, by 3496. Having ta- 
bulated 3496, ſet down your Dividend, 
your Diviſor on the left Hand thereof, 
and a crooked Line for the Quotient on 
the right Hand thereof, as by the Rule 
preceeding you were directed, and as 


you 


„ 
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you ſee done in the Example adjoin- 
3 becauſe, at your firſt ſetting 
down of your Diviſor 3496, it would 
reach (if it were ſet under your Divi- 
dend 1709544) as far as the Figure 5, 
therefore under the Figure 5 make a 
Prick, to intimate how far you are 
gone on in your Work, and under this 
Prick, draw a Line quite under your 
Dividend, then is your Sum ſet down 
ready for Work, and will appear as 
you ſee here, fl icy 


3496) 1709544 ( 


Your Sum thus prepared, ask how of- 
ten can have you 3496 in 17095? look 
in your tabulated Rods for 17095, which 

ou cannot there find, but the neareſt 
umber thereunto among the Rods, 
which is leſs than 17095 (for you muſt 
always take a leſs Number) is 13984, 
which Number ſtands againſt the Fi- 
gure 4 in the Tabulat, wherefore ſet 4 
in your Quotient, and 13984 under 
the Line, and ſubſtract 13984 from 
17095, and there will remain s 
x 0 


. 
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ſo is the firſt Part of your Diviſion end 
ed, and your Work will ſtand thus, 


3711 


3496) 1799544 ( 


43504 

Then make another Prick under 4, the 
next Figure of pour Dividend, ſa will 

the remaining Number be 31114: - 
Then look among the Rods for the 
Number 31114 (or the neareſt leſs than 
it) and the neareſt leis you ſhall find I 
to be 27968, which. ſtands againſt 8 
in your Tabular, put 8 in your Quo- 
rient, and tet 27968 under 31114, 
and ſubſtract 27968 from 31114, 

fo will there remain 3346, which ſet 
over Head z fo is the ſecond Part of 
your Diviſion ended, and your Work 
will appear thus, 


3146 
3111 


3496) 1 709544 (48 


13984 
27968 
Laſtly, 


* 


e 
| 
e 
) 
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Laſtly, Make another Prick under 
the next Figure of your Dividend, which 
is 4 alſo, making the remaining Num- 
ber to be 37464, ſeek among your ta- 
bulated Rods for this Number (or the 
neareſt leſs) but looking, you ſhall 
find the very Number, againſt which 
ſtands on your Tabulat the Figure q, 
ſet 9 in the Quotient, and the Number 
31464 under the Line, and ſubſtract 
it from 31464 the Remainder, which 
ſtands above the Line, and nothing 
remains; and being there is never ano- 
ther Figure in your Dividend, your 
Diviſion is ended, and your Work will 
ſtand thus; and 3496 is contained in 
1709544 489 times. I 291% 

| ---- 00000 
3146 | ; 
Diviſor 3111 Quotient 
3496) 1709544 (489 


13984 
27968 
31464. 
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Another Example, and by another Way 
of Diviſion. | 

Let it be required: to divide 912456 
by 3496, fet down your Dividend and 
Divifor, draw a crooked Line for your 
Quotient, and alſo make a Prick under 
the fourth Figure of. your Dividend, 
and draw a Line under your Dividend; 
ſo is yout Sum prepared to be divided, 
and will ſtand thus, 


3496) 912456 ( 


Then pen Diviſae 3496 being: takiuls. 
red, look. your Rods for the 


neareſt Number to ge24, which is leſa, 


and you ſhall find it to be 6992, againſt 
which ſtands on your Tabulat the Fi- 
gure 2; ſet 2 in the Quotient, and this 
Number under the Line, and ſubſtract 
it from 9124, and. there will remain 
2132, to which Number add the next 
* of your Dividend, namely 3. 
and it makes 21325; under which 
Number draw a Line, then will . your: 
Sum ſtand thus, | 


3496. 
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3496) 912456 (2 | 


6992 
21325 


— — 


Then among your Rods ſeck the 
neareſt Number to 21325, and you 
ſhall find 20976 to be the neareſt Num- 
ber leſs, againſt which in your Tabu- 
lat ſtands 6; ſet 6 in the otient, 
and 20976 under the Line, ſubſtract- 
ing it from 21325, which, when you 
have done, there will remain 349 3 to 
349 add the next Figure in your Divi- 
dend, which is 6, your laft Figure, and 
it makes 3496, under which draw a 
Line, and your Work will ſtand as 
you ſee here, 


3496)912456[26 


| ————— 


6992 
21325 


20976 
3496. 


This 


hs bg * 0 a 
* 
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This done, look amongſt your Rods 
for the neareſt Number to 3496, and 
you ſhall find the exact Number at 
the Top of the Rods, againſt which 
ſtand, the Figure 1 on the Tabulat; 
ſet 1 in the Quotient, and ſubſtract 3496 
from 3496, the Remainder is nothing 
and ſo is your Diviſion ended, te 
Work ſtanding thus, and 3496 the Di. 
viſor, is contained in 912456 the Di. 
vidend, 161 times. 


3496) 912456 (361 


A third Example ready wrought by tht 
laſt and beſt Way of Diviſion. 
I will only ſet it down ready wrought, 


leaving the Practice of it to 
| [ 


he 


el 


enn 
2 * * 4 
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it uired to di 
125 req vide 73 020506 


3496) 73020506 (20886 187 


Rem, 3050 


This Sum thus divided * 

ow 2 —— and prod — 
ng 3 ſo that che uotient wi : 
tion and all is * 122 > 


20886 32 bore, which news 


that 3496, ths Diviſor, is contained in 
2 ang the Dividend, 20886 times, 


e, 
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This Example well praiſed, together 
with them foregoing, are ſufficient Inſtruc. 
tions for. any Studient whatever; and be 
that can perform theſe, need not deſpair 


the moſt difficult that can be propoſed. And 
ſo I conclude with Diviſion. 


nuss. ses senses 
CHAP. VIII. 


Concerning the Rule of Three, or 
Golden Rule, both Direct and 


Reverſe, or Reciprocal. 


O diſcourſe of this Rule at large, 

were to run into a Labyrinth; for 
it was the Performance of Working 
Multiplication and Diviſion by the Rods 
that was here aimed at, and he that 
can multiply and divide, may com- 
mand this Golden Rule : Wherefore I will 
ſhew you the Nature or Order of Pla- 
cing the Numbers, and alſo the Man- 
ner of Working an Example in either 
rene. 
The Rule of Three is that Rule which 
teacheth, by having three Numbers, in 
Proportion one to another Given, 


hls VY 
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"» * 3 OR. OE 0. 


was YI wi me 


9 Speaking-Rods.. a7 
ind a fourth, which ſhall be in Pro- 
portion to them alſo, | 

In this. Rule dire, the fourth Num- 
ber which is ſought, is to have the ſame 
Proportion: to the third, as the ſe- 
cond Number hath to the firſt: As if 
the three Numbers given were 2—4 
— and 8; ſay, as 2 is to 4, ſo is 8 — 
to what? Multiply 4 by 8 (that is, the 
ſecond Number by the third) and the 
Product will be 32, which divide by 2 
che firſt Number) the Quotient will 
be 16, which is the fourth Number 
in Proportion to the third, as the ſecond 
is to the firſt; for as 4 the ſecond Num- 
ber, contains 2 the firſt Number twice: 
ſo 16 the fourth Number, contains 8 
the third Number twice alſo. 

But in the Reciprocal Rule of Three, 
there the- Proportion is not as the firſt 
to the ſecond, ſo the third to the fourth : 
But as the firſt is to the third, ſo is 
the ſecond to the fourth. As if the 
Numbers were 3, 4, and 6, ſay, as 3 
the firſt Number, is to 6 the third Num- 
ber, ſo is 4 the ſecond Number, to 
what? Multiply 4 the ſccond Number, 
by 3 the firſt Number, the Product is 


12, which divide by 6 the third Num- 


M 2 ber, 
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ber, and the Quotient will be 2; for 
as 6 the third Number, contains 3 the 
firſt Number twice, ſo 4 the ſecond 
Number, contains 2 the fourth Num- 
ber twice alſo: And in this conſiſt 
the Difference between the Dire# and 
Reriprocal Rule of Three. | 


* '"Queſions in each Rule: And 
1. In the Direct Rule. 
four Men eat two Pecks of Corn in 


aue Week, how many Pecks will ſerue 
an hundred Men the ſame Time ? 


2 8 Men Pecks Men 
| 4—— Loo 
Multiply 2 the ſeeond Number by 
100 the third Number, the Product 
will be 200, which divide by 4 the 
firſt Number, and the Quorient will 
be zo, and ſo many Pecks will ſuffice 
too Men the ſame Time. 


a i} 7 


2. In the Reciprocal. 


If twelve Men do any Piece of Work 
in 8 Days, how many Men muſt be in. 
ployed 10 gd the ſame: Piece of Work in 
2 Nays. | 

: Days 


— 


LF AAN 
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poſe, one for the Square, the other for 
the Cube-Root, of which I will ſpeak ; 
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Days Men Days 
8 12 HE 
Multiply 8 the firſt Number, by 12 
the food, their Product is 96, which 
divide by 2 the third Number, the 
8 will be 48, and ſo many Men 
will do the ſame Work in 2 Days; 
for as 8 Days are to 2 Days, ſo are 12 
Men to 48 Men, Sc. 
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HE Extraction of Roots, which 
is the difficulteſt Part of Multi- 
plication and Diviſion, is expeditiouſly 
and certainly performed by the Rods; 
for the eaſy and expedite Performance 
of which, there are two Rods on pur- 


firſt, of their Fabrick ; ſecondly, of 
their Uſe, | 


M 3 8 - a 


r 
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Of the Rabtick of the Rods for Extratt. 
ing of Roots. 
Of the ſame Matter, and of the 
fame Length and Thickneſs of your 
ether Rods, let there be made another 
Rod, but three Times the Breadth of 
he former; the Inſcription on ohie 
ide ſerving ts extract the Square, and 
that on the other Side fef the Cube- 
Root, each of which are divided into 
three Rows or Columns. 

That which ferveth for the Square- 
Root hath in the Top; or uppermoſt 
Square between the Diagonal thereof, 
theſe Figures 0-1, in the ſecond 0-4, in 
the third 0-9, in the fourth 1-6, in 
the fifth 2-5, in the ſixth 3-6, in the 
ſeventh 4-9, in the eighth 6-4, and in 
the ninth or lowerftioft 8.1, which are 
the Square Numbers. belonging to tlie 
aine Digits. | ; 

In the ſecond Column of the ſame 
Rod, in the firſt Squate is inſcribed 2, 
in the ſecond 4, in the third 6, in the 
fourth 8, in the fifth 10, in the fixth 
52, in the ſeventh 14, in the eighth 16, 
and in the ninth 18. 

In the laſt or third Column, there 
axe the nine Digits orderly deſcended; 
| namely, 
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namely, 1, 23 3s 47 5s 6, 7, 8, 9+ This 
Rod thus made is fitted for the Square- 

That which ſerveth for the Cube-Root 
hath in the Top, or uppermoſt Square 
of the firſt Column towards the left. 
Hind, between the Diagonal thereof, 
theſe Fig vresz o- on, in the ſecond -o, 
in the third 0-27; in the fourth ©-64, in 
the fifth 1-23, in the ſixth 2-16, in the 
ſeventh 3-43, in the eighth 5-12, and 
in the ninth 7 29, which are Cube Num- 
bers orderly deſcending. Tbe ſe- 
cond Column of this Rod contains theſe. 
Square Numbers, 1, 4, 9, 16, Z5, 36, 
49, 64, 81, orderly deſcending. —— 
The third and laſt Column of this Rod 
hath in it the nine Digits, 1, 2, 3, 4. 
35 6, 7, 9; 9, orderly deſcending alſo. 

This Rod thus prepared and inſcribed 
is fit for Extracting of the Square and 
Cube-Roots, a Figure of either Side 


whereof you have at the Beginning of 


the Book : That which ſerveth tor the 
Square-Root, having the Word Square 
written over Head; that for the Cube- 
Root, hath Cube written over Head: 
Thus having given you the Fabrick 
and Inſcription of the Rods, 1 will 
nom ſhew you their Uſe; and _—_— 
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Concerning the Extraftion of the Square- 
Kot. 

In Extracting of the Square-Root, 
you muſt, as in common Arithmetick, 
when you have ſet down your Number, 
make a Prick under the firſt Figure to- 
wards your right Hand, and ſo ſuc. 
ceſſively under every ſecond Figure; 
then under thoſe Pricks draw two Lines 
parallel, whereinto ſer the Figures of 

our Root as you find them: Your 
Number being thus placed and pricked 
as before is directed, and as in the fol- 
lowing Example you ſee done, you may 
proceed to extract the Root thereof as 
followerh. | 

Example 1. Let it be required to find 
the Square- Root of this Number 
12418576; firſt, make a Prick under 
6, another under 5, another under t, 
and another under 2, under which Points 
draw two Lines, in which you muſt 
place your Root, and then will your 
Naber ſtand thus, | | 


12418576 


Take the Rod * Extracting of the 
Square · Root, and look in the firſt Row 
| | or 
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or Column thereof, for the neareſt Num- 
ber you can find there leſs than 12, 
(which is as far as the firſt Prick in 
your Number reaches) and you ſhall 
find 9, againſt which in the third Co- 
lumn you ſhall find three, ſer 3 under 
the firſt Point between the Lines, and: 
9 under the L. ine; and, ſubſtracting 9g 
from 12, there will remain 3, which 
ſet over 12, ſo will your Number ſtand 


thus : | 
3 1250 ed 322 
1241 uma of your- 
tween 9 and 3, there 
ſtands 63 take ther | 
one of your-Rods which 
* hach 6 at the Top there- 
of, and lay it upos your Tabulat by 
the left Side of your Square Rod, then 
being there is 341 to the nem Prick, 
feek the neareſt Number leſs upon your 
two Rods, and you ſhall find the next 
leſs to be 325, againſt which, in the 
laſt Column of your Square-Rod, ſtands 
5, therefore place 5 under your ſecond- 
Prick, and ſet 325 under 341, and ſub- 
ſtracting it from 341, there will re- 
main 16, which ſet over Head, then 
will the Sum appear thus : * 
I 


—. 
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16 And in the middle Column 
1} of your Square-Rod a- 
12418576 gainſt this 35, there ſtands - 
* * * ** 103 for this 10 you ſhould 


SY take a Rod that hath 10 


9 at the Top, but being 
325 there is no ſuch, take 
therefore one that hath a 

Cypher, and place that between your 
Square-Rod and your Rod -of 6, and 
change your Rod of 6 for one of 7, then- 
Thus muſt you al- ſhall you have up- 
ways do, when the jon your Tabulat 
Number inthe mid- | one Rod of 7, a- 
dle Column exceeds-| nother of o, and 


FO". - I your Square Rod. 


Then, looking upon-your Sum, you 
ſhall find 1685 to your third Prick, look 
therefore upon your Rods for the near- 
eſt leſs Number, which you ſhall find 
to be 1404, againſt which ſtands 2 
in the laſt' Column,- ſet 2 between the 
Lines under the third Prick, and 
1404 under 1685, and, ſubſtracting it 
from 1685, there will remain 281, which 
1 above, ſo will your Sum ſtand 

us: | | | 


281 
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| And becauſe the Num- 
281 ber, ſtanding againſt in 
16 the middle Column of 
3 your Square Rod between 
12418576 1404, and 2 was 4, ſet 
. + + 4 under your laſt Prick, 
5 2 .and take a Rod of 4, and 
— put it between your Square 
9 Rod, and your Rod of o; 
325 and becauſe 28 176 remains 
1494 upon your Sum to the laſt 
Prick, look upon your Rods for — 
neareſt Number thereunto, and 
ſhall find the very Number it ſe 
ſtand againſt the Figure 4, ſet 8 
fore 28156 below, ko. ſubſtract it from 
that above, and there will remain 
nothing, which denotes the Number 
12418576, to be a ſquare Number, and 
the Root thereof to be 3524, and the 
Work finiſh'd will tand thus: 


n.8 mn 


36 The Art of Numbring 
281 
16 


3 
Square 1241876 


„* » S 


Root, 


This Sum, had i been wrought by 
the ſecond Way of Divifion, which! 
ſhewed in Chapter 7, it would have 
Ragd as followeth : 


Square 12418556 ( { 3624 Root. 


„, 


Caution, 


Caution. 


If at any Time you look for the Re- 


ma inder u your Rods, and you 


cannot find it there, you muſt then 
place a Cypher between the Lines, and 


eed to the next Figure, as by try- 
= this other nple, which J have 
inſerted for Practice, will appear. 
Another Example added for Prafiice, 
1 
54895 
65 
21 
2 
117716237694 
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Concerning the Extrattion of the 
* i * | Cube Noot. T20M%0 140 nf 

wy 7 REY ONT TO! la 
HERE is ſomewhat more Difficulty 

in Extracting of the Cube, than 
of the Square Root. Wherefore (be- 
fore I come to an Example) I will de- 
liver the Manner of the Operation, 
together with ſuch Cautions as are to 
be obſerved in the Performance there- 
of; all which immediately follow in 


this 


GENERAL RULE. 

Write down the Number-<whe/: Cube 
Root you are to extratt, and under the 
firſt Figure towards the right Hand make 
a Prick or Point, and ſo under every 
third Figure towards ube left Hand, till 
you come to the end of your Number. 
Under theſe Pricks draw two parallel 
Lines, (as you did in Extrafing the Square 
Root) between which Lines you are 10 
place the Figures of your Root as Fr 


** 


. 


7 52 
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fnd them :. — Then beginning at the Fi- 
gure (or Figures) of the left Hand Prick, 
and going forward towards ibe rigbt Hand, 
extract (by Help of the Rod for Extrafting 
the Cube Root) their Root, or, if the true 
Number be not on the Plate, then the 
neareſt leſs, and, placing this Root (which 
never eucceds one Figure) between the 
Lines, and under its Point, take. its 
Cube \from the uppermoſt Figure, which 
ſtands before (or leftwards of ) - the firſt 
Point, and note the Remainder above. 

Secondly, Keep the Triple of this Root 
found, in the Head or Top of the Rods, 
and triple the Square of the ' ſame: Root, 
and ſet this: Triple on the Head of the 
Rods, and apply it leftwards of the Cu- 
bick Rod, and the reſerved Rod (or Rods) 
rightwards, the Cubick Rod being in ths 
midſt between them; and out of the left 
Hand Rods, and the Cubick Rod toge- 
ther, pick or find out | the Multiple, (or 
next leſs Number than the Figures preced- 
ing the ſecond Point) which write apart 
in a Paper, and note its Quotum over 
its utmoſt right Hand Figure, end write 
the Square of that Quotum leftwards from 
the Cee itſelf, even in that Order as 
you find them in your Cubick Rod; and 

N 2 under 
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under every ſeveral Figure of this Square, 
write their Multiples found rightwards, 
even ſuch as the Figures themſelves do ſhaw z 
fo that every Multiple may end under its 
Figure or Quotum : Then add together theſq 
Multiples croſs-wiſe, and take their Sum 
from the Figures foregoing the ſecond Point, 
and write the Remainder over them; but 
write the right Hand Quotum, before noted, 
under the ſecond Point between the Lines, 
for the ſecond Figure or Quotum of the 
Root: And ſo is performed the Operation 
of the ſecon Point, which you muſt re- 
Feat through the ſeveral Points, even to 
1e as; | | | 

But in the Practice by this Rule, you 
may ſometimes be at a ſtand, wheref 1 

to this GENERAL RULE (cha 
there may be no Obſtacle) I will add 
theſe two CAUTIONS. 

CAUTION I: 

But in all Operations and Points it 
mult be obſerved, That if no MuBiple 
(no not the leaft of all) found in Ibe left 

ods, and the Plate, can be ſubſtrafted 
rom the foregoing Remains; then @ G- 
pber [0] nu be put under that Point jo 

* | ihe 


* 
3 
p 
3 
; 
4 
4 
J 
| 
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the Ruqtum, the Remains being untouch- 
ed, and abiding as before. 1 

CAUTION IL. 
And if the aforeſaid Sum, to be taken - 


away, cannot be taken from the Figures 
going before its Point, the ſmaller Multi- 


fles-muſt be added, which the neui upper. 


Quotums in the Cubick Rod .do ſpew in 
the Rods, whoſe Sum may be taken away 
therefrom. : 
Example of the Cabick Extraction. 
Let 22022635627 be a Number gi- 


ven, whoſe Cube Root you deſire: Set 


down your Number, and point it, (be- 
ginning at 7, the laſt Figure towards 
the right Hand, and ſo under every 
third Figure) and draw two parallel 
Lines under it, and it will ſtand in this 
Manner; e 5 12 
22022635627 - 


Look in your Rod, for the Extracting 


the Cube Root, for the neareſt Cube 
Root of the Figures of your given 
Number, ſtanding before the firſt Point 
towards your left Hand, namely, for 
the neareſt Cube Root of the Number 
N 3 lefs - 


. 
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leſs than 22, which you ſhall find to 
be 2, which ſet between the two Lines 
juſt under the firſt Point, and its Cube 
(which is 8) ſet under the Line, and 
ſebſtra& it from the Figures above the 
* ; from 22, and there will 
remain 14; which plate orderly above, 
then will your Work ſtand thus, and 
the Work of your firſt Point finiſned; 

14 
22022635627 


— 

Secondly, For the finding of the Root 
belonging to the ſecond. Priek, triple 
the Quorum, or Figure which is under 
the firſt Prick, (namely 2) and i is 6 
find therefore a Rod which hath 6 at 
the Head thereof, and lay that Red 
by the Side of your Cubick Rod to- 
wards the right Hand, then triple the 
Square of 2 (which is 4) and it makes 
T2, Which, found among the Rods, 
place by the Side of the Cubick Rod 
towards the left Hand. 

Then from the Nods which lie on the 
left Hand of the Cubiek Rod, and the 

| Cubick 


- 
* 


* * 
o TY 
4 = 
Tri 
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Cubick Rod itſelf, find che neareſt leſſtet 
Number than the Figures ſtanding be- 
fore the ſecond Prick, namely, leſs than 
14022, and in the ninth Place you ſhall 
find 11549, which write by itſelf, as 
in the Margin, and over 9, the 819 
laft Figure towards che right 17529 
Hand (drawing firft a Line be- 6 
rween) ſet its Quotum, and 438 
by it its Square 81, in the ſame 
Order as you find them ftand 
in your Cubick Rod. 

Then write under 1, its Multiple, 
which is ſhewed rightwards againſt 1 in 
the Cubick Rod, and is the ſingle Fi- 
gure 6, and under 8 write the Multiple, 
that it ſhews rightward againft 8 in the 
Cubick Rod; which is 48, and theſe 
three Multiples ſo written crofs-wiſe be- 
low the Line, and added together (as 
in the Margin) do praduce 16389, 
which, becauſe they cannot be taken 
from the upper Figures ſtanding before 
the ſecond Point, namely, from 14022, 
the Number 9 (before taken) is to be 
rejected, as being too great, and in- 
ſtead of 819 (by the ſecond Caution) 
the next higher Notes in the Plate are 


to be taken, which are 648, and the 
Mul- 


n 
- 
_— LS 


5 
"2 + 
"7 4% 
67 - 
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Multiples that theſe do ſhew, namely, 
the Octuple among the left Rods, which 
is 10112, and the Quadruple among the 
* Rods, which is 24, and the Sextuple 

among the right Rods, which 
| 648 is 36, — x5 croſs-wiſe 
10712 (as in the Margin) do pro- 
duce 13952, which lubſtract 
ed from 14022 (the Figures 
ſtanding before the ſecond 
13952 Prick) there remains 70 for 
the Remainder of the ſecond Prick, and 
let there be taken for the Quotum of 
the ſecond Prick, the right -· moſt of the 
choſen Figures 648, which is 8, which 
place under the ſecond Point between 
the Lines; ſo is the ſecond Figure of 
your Root found, and your Work will 


ſtand thus; 


70 
14 
22022635627 


Thirdly, 
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Thirdly, Put the Triple of the pre- 
cedent Quotums (viz, 28 between the 
Lines) which is 48, being taken out 
of the Rods, and put them on the right 
Side of the Cubick Rod, and get the 
Triple of the Square of the ſame 28, 
which may be found to be 2352, which 
28 take out of the Rods, and 

28 place on the left Side of the 

224 CubickRod; andofthe Mul- 

56 Ciples on the left Hand Rods, 

— 74 and the Gm ple ſingle Fi igures 


upon the ae ick Rod (che 


— ka of which 235201) 
= 2: 640 75 rac * 2 » _ 2 
tneĩc 48 1. 


22 whe, IM Inte una 
may be ſubſtracted from the * be- 
longing to the third Point, namely, from 
70035 : Therefore (by the firſt Caution) 
the Remains abiding, or continuing as 
they are, you muſt put a C under 
the third Point, for the third Quotum 
belonging to the third Point: And thus 
the Qpefarion of the third Point is ac- 
compliſhed, and the Work will ſtand 
as followeth ; 


70 
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70 
22022635627 
| ws 11467 hl 
_ 44+ 

13952 


Fourthly, Set the Triple of the fore- 
going Quotums (viz. 280) which is 
40 on the right Hand, and the Triple 
of the Square of the ſame 280, which 
is 225200 on the left Hand, 280 
and the Cubick Rod between 280 
them; then, out of the left- "25450 
meſt Multiples, chooſe that 560 
which is next leſs than the Fi- —©; 


ures belonging to the fourth * 
oint, namely, 706356 7, 235200 


which is this 7036002 7, 
which ſtands againſt: 3 on the Tabulat; 
wherefore- write this Number 70560027 
upon Paper, in the Margin, with a. 
Line. over it, and. ſet. over. the _ 

tne- 
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the Quotient 3, over its 93 
right-moſt Figure, and 70560027 
the Square of the faid 5360 


Quotum 3, which is 9, 7 0635729 


leftward thereof, and the 6 

Noncuple found in the right Hand 
Rods, which is 7360, write under; 93 
let theſe. two Multiples be added as in 
the Margin, and the Sum will be 
70635617, which ſubſtracted from the 
Figures foregoing the fourth Prick, 
and there inte eee remain; there- 
fore let the right - moſt of the Figures 
of 93, vix. 3, be placed under the 
fourth and laſt Point, for the fourth 
and laſt Quotum of the Root, and ſo 
the whole and perfect Cubick Root of 
the given Number 22022633627, is 
2803, and, ſince nothing remained, it 


is a perfect Cubick Number. The like 


is to be done in other Numbers, but I 
Mall forbear to give you any more Ex- 
amples, there. falling out in this all the Va- 
riety that at any Time may happen for 
the General Rule; and the two Cautions 
before premiſed are here made appli- 
cable to Practice; wherefore to this 
Treatiſe for the preſent I will put 
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Page 12, Line 25, for 3 Degr. read 31 d. 46 m. 


| ADVERTISEMENT. 
Compleat Syſtem of Aſtronomy. 
In Two realy Containing 
the Defctiption'and Uſe of the Sector; 
the Laws of Spheric Geometry ; the Pro. 
fettion of "the Sphere Orthographically 
and Stereopraphically upon the Planes 
of the Merian, Ecliptie and Horizon ; 
the Doctrine of the Sphere; and the E; 
celipſes of the Sun and Moon for thirty 
ſeven Years, Together with all the 
Preeepts of Caleuſation. Alſo new 
Tables of the Motions of the Planets, 
fad Stars, and the firſt Satellite of Ju- 
piter; of right and oblique Aſcenſions, 
and of logiſtical Logarithms. To the 
whole ig eld -Aftronomieal Defi- 
nitions for the Benefit of young Students. 
By Charles Leadbetter, Teacher of the 
Mathematicks, Printed for J. Wilcox, 
at the Gwen Dragon, in Little Britain. 
Where may alſo be bad, 

The modern Navikawrs compleat 


Tutor, by F: Kelly, Mariner. Pr, 45. 
A new reatife of the Conſtruction 

and Uſe of the Sector, by Fam. Cun ; 

reviſed by Ed. Stone, 5 . 6d. 


